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Test Report issued under the responsibility of;

A TUVRheinland®

TEST REPORT
IEC 62109-1

Safety of Power Converter for use in Photovoltaic Power Systems
Part 1: General requirements

Report

Report Reference No.................... : CN22U9PH 001

Date of issU€..........ccovvvevviiinnnnnnnn. : See cower page

Total number of pages ................. . See cover page

Testing Laboratory..................... : TUV Rheinland (Shanghai) Co., Ltd.

AdAress........oovevviiiiiiiiiee : No. 177, Lane 777, West Guangzhong Road,
Jing’an District, Shanghai 200072, P. R. China

Applicants name....................... . AISWEI Technology Co., Ltd.

Address.......cooeeiiiiiiiii, :  Room 905B, 757 Mengzi Road, Huangpu District, Shanghai

Test specification

Standard...........ccoviiiiiiii : IEC 62109-1: 2010 (First Edition)

Test procedure..........cceevvveenneennnns . TUV mark approval

Non-standard test method............... N/A

Test Report Form No.................. : IEC62109_1B

TRF Originator ..........ccoevvvevuvennnnns . VDE Testing and Certification Institute

Master TRF.........cooviiiiiiiiian, : Dated 2016-04

Copyright © 2016 Worldwide System for Conformity Testing and Certification of Electrical Equipment
and Components (IECEE), Geneva, Switzerland. All rightsreserved.

Thispublicationmay be reproducedin whole orin part fornon-commercial purposesas long asthe IECEE isacknowledged ascopy-
right ownerand source of the material. [IECEE takesno responsibility forand willnot assume liability fordamagesresulting from the
reader's interpretation of the reproduced material due to itsplacement and context.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to the CB
Scheme procedure shall be remowved.

Thisreportisnotvalid as a CB Test Report unless signed by an approved CB Testing Laboratory and
appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

Test item description.................. . Grid-connected PV Inverter

Trade MarK.........coooeeviviiiininnne. :
4} Solplanet

Manufacturer............coocceveevvennnnnn. :  Same as the applicant
Model/Type reference................... . Seecowerpage
RatingS.......cocoovviiiiiiee e, . See copy of marking label and model list.
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Testing procedure and testing location:

X  Testing Laboratory:

Testing locatior/ address....................... . Seecower page
[J Associated Laboratory:

Testing location/ address................ceeve.. :

Tested by (name + signature) ........ :
Approved by (+ signature) ............. :

O Testing procedure: TMP
Testing locatior/ address....................... :

Tested by (name + signature) ........ :

Approved by (+ signature).............. :

0 Testing procedure: WMT
Testing locatior/ address....................... :

Tested by (name + signature) ........ :
Witnessed by (+ signature)............ :
Approved by (+ signature).............. :

0 Testing procedure: SMT
Testing location/ address....................... :

Tested by (name + signature) ........ :
Approved by (+ signature).............. :
Supenised by (+ signature)........... :

] Testing procedure: RMT
Testing location/ address....................... :

Tested by (name + signature) ........ :
Approved by (+ signature) ............. :
Supenised by (+ signature)........... :

TRF No. IEC62109_1B
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List of Attachments (including a total number of pagesin each attachment):
- ATTACHMENT 1 — Test report of IEC 62109-2: 2011 (1 Edition) (15 pages)
- ATTACHMENT 2 — Photo documentation (9 pages)
- ATTACHMENT 3 — List of critical components (21 pages)

Summary of compliance with National Differences:
List of countries addressed: None.
X The product fulfils the requirements of

IEC 62109-1: 2010, EN 62109-1: 2010,
IEC 62109-2: 2011, EN 62109-2: 2011

TRF No. IEC62109_1B
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Copy of marking plate:

T0. Omm

Y

I"“ 70. Omm "hl
A 4 ™
s
olplanet
Model: ASW7SK-LT
Max. input voltage d.c. 1100V
MPP voltage range d.c. 200-1000V
Max. input current d.c. Bx32A
Isc PV({absolute maximum) d.c. Bx48A
Rated grid voltage 3/N/PE ~ 380/400M415V
Rated grid fraquancy 50/60Hz
Rated AC output active power TSkW
= Rated AC output apparent power | 75kVA
= Max. AC output apparent power | 75kVA
g Max. continuous output currant a.c.114.04
"E Adjustable cos{q) 0.8ind...0.8eap
Operating temperature range =25...+60°C
Topeolagy Mon-isolated
Ingrass protection IP&&
Protective class |
Overvoltage category PV, I{MAINS)
it
(1) CE AC
AISWEI Technalogy Co., Ltd.
Web: www solplanet. net
Add.: Rearn 3058, 757 Mengzi Road, Huangpu District, Shanghal,
A

150.0 mm

~

A

= Solplanet

Model: ASWBOK-LT

Max. input voltage

d.c. 1100V

MPP voltage range

d.c. 200-1000%

Max. input current

d.c. 8x32A

Isc P¥{absolute maximum)

d.c. Bx48A

Rated grid voltage

IMN/PE ~ 380400/15V

Rated grid frequancy 50/60Hz
Rated AC output active power B0kW
Rated AC output apparent power | B0kWVA
Max. AC output apparent power BEkVA **
Max. continuous output current a.c. 127.0A

Adjustable cos(gp)

0.8ind...0.Beap

Opearating temperature range

=25...+60°C

Tepology

Mon-isolated

Ingrass protection

IPeE

Protective class

Owvearvoltage category

PV, III{MAINS)

"1 For AS/MNZSATTT.2, Smax=B0kVA.

A&AH

(] C€ A

AISWEI Technology Co., Lid.
Web: www solplanet_net

B

Add.: Honm QDSE 757 Mengzi Road, Huangpu District, Shanghai,

200023 ,Cl

I\S«!I < 10001300

Made in China
S

TRF No. IEC62109_1B
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| 70. Omm | | T0. Omm |
-t > - »
[ il [~ |
A ™y 4 g ™
Model: ASWI100K-LT Model: ASWNO0K-LT
Max. input voltage d.c. 100V Max. input voltage d.c. ooV
MPFP voltage range d.c. 200-1000V MPP voltage range d.c. 200-1000V
Mazx. input current d.c. 10x32A Max. input current d.c. 10x32A
lse PV ({absolute maximum) d.c. 10x48A Ise PV(absolute maximum) d.c. 10x484A
Rated grid voltage ZMNPE ~ IBOM00M415Y Rated grid voltage ZMNPE ~ ZB0M00M415Y
Rated grid frequency 50/60Hz Rated grid frequency 50/60Hz
Rated AC output active power 100kW Rated AC output active power 11okW
£ Rated AC output apparant power | 100kVA = Rated AC output apparent power | 110kVA
E Max. AC output apparent power 10kWA = = Max. AC output apparent power 121k VA
g Max. continuous output current a.c.158.8A g Max. continuous output current a.c. 1T4.TA
L Adjustable cos(p) 0.8ind...0.8eap L4 Adjustable cos(g) 0.8ind...0.Beap
Operating temperatura range -25...+60°C Operating temperature range -25...+60°C
Topology MNon-isolatad Topology Mon-isclated
Ingress protection IP&6 Ingress protaction IP&E
Protective class I Protective class |
Overvoltage category H{PW), HI{MAINS) Overvoltage category H{PV), NI{MAINS)
"1For AS/NZS4777.2, Smax=100kVA. "1For AS/NZSATTT.2, Smax= Srmax=110kVA.
— . = —
- (" -
1Y £
] C€ A ONG
AISWEI Technolegy Ca., Ltd. AISWEI Technology Co., Ltd.
Web: wenw. solplanetnet Web: www_solplanet.net
Add_: Room 2058, 757 Mengzi Road, Huangpu District, Shanghai, Add.: Roorn 905B, 757 Mengzi Road, Huangpu District, Shanghal,
200023, China 023, China
0000000 MOOOGOOCOOOOOCOOO
¥ \531‘1con13-nu Made in I:hinnj " 532:100013:00 Made in China

TRF No. IEC62109_1B
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Testitem particulars

Equipment mobility ............cooveiiiiiiei : O movable [ hand-held X stationary

[ fixed ] transportable [ for building-in
Connectiontothemains ............ccooeviiiiiiiiiinens : O pluggable equipment O direct plug-in

X permanent connection O for building-in
Enviromental Category ...........cuuuiieeriiiiiiiineeeeenins : X outdoor [ indoor [ indoor

unconditional conditional

Over wltage category Mains ............ceeveeeeeeeeinnnnn. : dovclt Oovci Xovcm [Oovciv
Over woltage category PV.............evvvvviiiiieiieeennn. - Oovclt Xovcin QOovcm [Oovciv
Mains supply tolerance (%) ............c.cceevvneennnen..... . According to the specified supply range.
Tested for power Systems .........ccooevveeiiiniinennnnns . TN
IT testing, phase-phase wltage (V) .......ccocevvvenneen. . N/A
Class of equipment ...............ovvvvvvvvviiiiieeeeeaeennn. : X Class | O Class Il O Class il

[0 Not classified
Mass of equipment (Kg) ......covvveerveeniiiiiiieeieeeenn. . See model list
POIIULION AEGIEE.........vieeeeeeeeeeeee e - dpPD1 XI PD 2 (Inside) [X PD 3 (outside)
IP protection Class..........coccovviieiiiiiiiiece, . P66
Testing
Date of receipt oftestitem(s).........coovevveeieenneennnen. . See cower page
Dates tests performed...........coccovvviviiiiieenieenn. . See cower page

Possible test case verdicts:
- test case does not apply to the test object ............ N/A
- test object does meet the requiremernt................. . Pass (P)

- test object was not evaluated for the requirement..: N/E

- test object does not meet the requiremert............ . Fail (F)

TRF No. IEC62109_1B
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General remarks:

"(see Attachment #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

The tests results presented in this report relate only to the object tested.

This report shall not be reproduced except in full without the written approval of the testing laboratory.
List of test equipment must be kept on file and available for review.

Additional test data and/or information provided in the attachments tothis report.

Throughout this report a [1 comma /X point is used as the decimal separator.

Determination of the test results includes consideration of measurement uncertainty from the test equipment
and methods.

Manufacturer’s Declaration per sub-clause 6.2.5 of IECEE 02:

The application for obtaining a CB Test Certificatein- [] Yes

cludes more than one factory location and a declara- 1 Not applicable
tion from the Manufacturer stating that the sample(s)

submitted for evaluation is (are) representative of the

products from each factory has been provided......... :

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies):

AISWEI New Energy Technology (Yangzhong) Co., Ltd.
No0.588, Gangxing Road, Economic Development Zone, Yangzhong, P. R. China.

General product information:
Brief description:

The PCE under test (EUT) is Grid-connected PV inverter, which utilizes the advanced power electronics
conversion components such as MOSFET, IGBT, IPM to convert the variable DC power generated from the
photowoltaic (PV) arrays to the stable utility AC power, which can be fed into the commercial electrical grid.

The PCE series under test is three-phase grid-connected PV inverter for solar power generation with the
rating of 75kW, 80kW, 100kW and 110kW.

T Hr Y

’

-
|
1

Block diagram

TRF No. IEC62109_1B
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Model difference:

The models of ASW110K-LT series are identical on topological schematic circuit diagram and control solu-
tion codes except for the type designation and the input/output rating, limited the output power only by soft-
ware for each model. They are designed differently by power requirement, such as IGBT number and in-

ductors value. See next table for details.

Difference
Component Type ASW 75K-LT ASW 100K-LT
ASW 80K-LT ASW 110K-LT
PV connector PV-FT-C2M-HSG 8*2 10*2
PV connector PV-FT-C2F-HSG 8*2 10*2
DC switch GHX5-32P/6P1100-32 2 2
DC switch GHX5-32P/4P1100-32 1 2
IGBT MPBQ75N120BF 8 10
Diode SDS120J040H2 8 10
TRDK3J3383-2-30-85-L1 1 1
TRDK3J3383-2-30-85-L2 1 1
TRDK3J3383-2-30-85-L3 1 1
TRDK3J3383-2-30-85-L4 1 1
BOOST inductor TRDK3J3383-2-30-85-L5 1 1
TRDK3J3383-2-30-85-L6 1 1
TRDK3J3383-2-30-85-L7 1 1
TRDK3J3383-2-30-85-L8 1 1
TRDK3J3383-2-30-85-L9 0 1
TRDK3J3383-2-30-85-L10 0 1
Throughout the test report following abbreviations may be used:
. cl clearance ) S-C short-circuit
. der creepage distance o 0-C open-circuit
. dti distance through insulation ) o-l owerload
. BI basic insulation o Sl supplementary insulation
. Dl double insulation o RI reinforced insulation

TRF No. IEC62109_1B
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Model list:
Model ASWT75K-LT ASWS8OK-LT

Vuaxev [VdC] 1100
Iscev [A] 8*48
MPP Voltage Range [VdCc] 200 - 1000

g R;chp;ower MPP Voltage Range 460 - 850

= |Max. Input Current [A] 8*32
Start PV Voltage [Vdc] 250
Back feed Current [A] 0
Owenwltage Category (OVC) I
Rated Output Voltage [Vac] 220V/ 380V

230V /400V

Rated Output Frequency [Hz] 50/60

? Rated Output Power [KW] 75 80

'é Max. Apparent Power [kVA] 75 88
Max. Output Current [A] 114.0 127.0
Power Factor (cos) 1.0 (default), 0.80 lead, 0.80 lag
Owenwltage Category (OVC) 11
Protective Class I
Enclosure Protection (IP) IP66
Operating Temperature Range [°C] -25 to 60(>40 derating)

E Pollution Degree (PD) PD3

P |Altitude [m] <3000

? Acoustic Noise [dB] <65
Weight [kg] 85
Size (W x H x D) [mm] 984 *640 * 330
Firmware Version Main DSP Software version: V610-04001-00

Slave DSP Software version: V610-04002-00

Software Version Safety package (Flash) version: V610-12001-00

TRF No. IEC62109_1B




A TUVRheinland®

www.tuv.com Page 11 of 99 Report No.: CN22U9PH 001
Model list:
Model ASW100K-LT ASW110K-LT

Vuaxev [VdC] 1100
Iscev [A] 10*48
MPP Voltage Range [VdCc] 200 - 1000

g R;chp;ower MPP Voltage Range 460 - 850

= |Max. Input Current [A] 10*32
Start PV Voltage [Vdc] 250
Back feed Current [A] 0
Owenwltage Category (OVC) I
Rated Output Voltage [Vac] 220V/ 380V

230V /400V

Rated Output Frequency [Hz] 50/60

? Rated Output Power [KW] 100 110

'é Max. Apparent Power [kVA] 110 121
Max. Output Current [A] 158.8 174.7
Power Factor (cos) 1.0 (default), 0.80 lead, 0.80 lag
Owenwltage Category (OVC) 11
Protective Class I
Enclosure Protection (IP) IP66
Operating Temperature Range [°C] -25 to 60(>40 derating)

E Pollution Degree (PD) PD3

P |Altitude [m] <3000

? Acoustic Noise [dB] <60
Weight [kg] 85
Size (W x H x D) [mm] 984 *640 * 330
Firmware Version Main DSP Software version: V610-04001-00

Slave DSP Software version: V610-04002-00

Software Version Safety package (Flash) version: V610-12001-00

TRF No. IEC62109_1B
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Throughout the test report following abbreviations may be used:

- input

- output

- short-circuited
- overloaded

- open-circuited
- normal conditions

- single fault conditions
- between parts of opposite polarity

- internal protection operated

- Component damage (list damaged
component)

- No component damaged

Indicate used abbreviations (if any)

ilp - Test repeated, similar result(3 times) TRSR
olp - No indication of dielectric breakdown NB
S-C - Cheesecloth remained intact NC
o-l - Tissue paper remained intact NT
0-C - No hazards NH
- The PCE can recover to operate auto-
N.C. maticly after removing the abnormal con- RO
dition
SFC - functional insulation Fl
BOP - basic insulation Bl
IPO - supplementary insulation S
CD - double insulation DI
NCD - reinforced insulation RI

TRF No. IEC62109_1B
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IEC 62109-1
Clause Requirement — Test Result — Remark Verdict
GENERAL REQUIREMENTS P
4.1 General
General Testing is required by this standard to
demonstrate that the EUT is fully in accordance
with the applicable requirements of this standard.
4.2 General conditions for testing P
4.2.1 Sequence of tests P
4.2.2 Reference test conditions P
4221 Unless otherwise specified in this standard, for ex- | Ambient environmental condi- P
ample with regard to environmental tion compliance.
category as defined in 6.1, the following ambient
environmental conditions shall exist in the
test location:
a) temperature of 15 °C to 40 °C;
b) a relative humidity of not more than 75 % and
not less than 5 %;
¢) an air pressure of 75 kPa to 106 kPa;
d) no frost, dew, percolating water, rain, solar radi-
ation, etc.
4222 State of equipment Test carried on a complete P
EUT.
4.2.2.3 Position of equipment The equipment was installed P
in accordance with the manu-
facturer’s instructions.
4224 Accessories Accessories and operator-in- P
terchangeable parts available
from or recommended by the
manufacturer according to the
installation manual required.
4.2.2.5 Cowvers and removable parts No cowers or parts, which can N/A
be remowved without using a
TOOL.
4.2.2.6 Mains supply See below.
a) Voltage: A wider range is given in the
specification of the EUT.
DC Input:
Vuaxeyv: 1100Vd.c.
AC Output:
Tolerance is considered.
b) Frequency: DC Input: N/A P
AC Output: 50/60Hz.
c) Polarity: Permanently connected equip-| N/A

ment.

TRF No. IEC62109_1B
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IEC 62109-1
Clause Requirement — Test Result — Remark Verdict
d) Earthing: Equipment was supplied from P
either an earthed supply sys-
tem under tests.
e) Ower-current Protection: Input over current protection P
that will be present in the in-
stallation was provided during
testing.
4227 Supply ports other than the mains See below.
4.2.2.7.1 | Photowoltaic supply sources DC power supply source was
used with sufficient capability.
4.2.2.7.2 |Battery inputs Not used. N/A
4.2.2.8 Conditions of loading for output ports The least favorable loading P
conditions were considered.
- for continuous operation. Until steady condition was es- P
tablished.
- for intermittent operation. N/A
- for short-time operation. N/A
4.2.2.9 Earthing terminals Connection to the earth P
4.2.2.10 Controls Any position was set. P
42211 Available short circuit current Considered. P
4.3 Thermal Testing See below. P
4.3.1 General P
4.3.2 Maximum temperatures See appended table 4.3. P
Materials and components shall be selected so that
under the most serve rated operating conditions,
the temperatures do not exceed the temperature
limits.
4.3.2.1 General P
4.3.2.2 Touch temperatures P
4.3.2.3 Temperature limits for mounting surfaces P
4.4 Testing in single fault condition See appended table 4.4. P
4.4.1 General P
4.4.2 Test conditions and duration for testing under fault P
conditions
4.42.1 General P
4.4.2.2 Duration of tests P
- automatic reset devices or circuits N/A
- manual reset devices or circuits N/A

TRF No. IEC62109_1B
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IEC 62109-1
Clause Requirement — Test Result — Remark Verdict
- non-resettable devices or circuits One cycle and until tempera- P
tures stabilize.
4.4.3 Compliance after application of fault conditions P
4.4.3.1 Protection against shock hazard P
4.4.3.2 Protection against the spread of fire P
4.4.3.3 Protection against other HAZARDS P
4.4.3.4 Protection against parts expulsion hazards P
4.4.4 SINGLE FAULT CONDITIONS See below. P
4441 Component fault tests See appended table 4.4. P
The following faults are simulated:
Short circuit or open circuit of relevant components.
Short circuit or open circuit of any components or
insulation where failure could adversely affect sup-
plementary insulation or reinforced insulation.
In addition, where required by Method 2 0f9.1.1,
components that could result in a fire hazard are to
be overloaded unless they comply with the require-
ments of 9.1.3.
4.4.4.2 Equipment or parts for short-term or intermittent Continuous operation equip- N/A
operation ment.
4.4.4.3 Motors External fans used for heat P
sink.
4444 Transformer short circuit tests See appended table 4.4. P
4.4.4.5 Output short circuit See appended table 4.4. P
4.4.4.6 Backfeed current test for equipment with more than| DC mains supply source only. N/A
one source of supply
4.4.4.7 Output overload See appended table 4.4. P
4.4.4.8 Cooling system failure See appended table 4.4. P
4.4.4.9 Heating devices No heating devices used. N/A
4.4.4.10 Safety interlock systems No safety interlock device N/A
used.
4.4.4.11 Rewerse d .c. connections See appended table 4.4. P
4.4.4.12 Voltage selector mismatch No woltage selector used. N/A
4.4.4.13 Mis-wiring with incorrect phase sequence or polar- | See appended table 4.4. P
ity
4.4.4.14 PWB short-circuit test See appended table 4.4.
4.5 Humidity preconditioning See below.
45.1 General P

TRF No. IEC62109_1B
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IEC 62109-1
Clause Requirement — Test Result — Remark Verdict
4.5.2 Conditions Humidity: 98%RH P
Temperature: 60°C
Duration: 48hrs
4.6 Voltage Back-feed Protection Hazardous wltage and en- P
ergy was not present on the
terminals, with the DC mains
supply source de-energized or
disconnected. In addition the
symbol 13 of Table C.1 was
marked for senicing functions
4.6.1 Back-feed tests under normal conditions Relay or Contactor is available P
at AC output side to prevent
back-feed current from AC to
DC side.

4.6.2 Back-feed tests under single-fault conditions Relay is available at AC out- P
put side and with auto discon-
nected device at DC input side
to prevent back-feed current
from AC to DC side, even if
under single-fault conditions.

4.6.3 Compliance with back-feed tests See abowe. N/A
- 15 s for sources that are connected by fixed wir- N/A
ing
- 1 s for sources that are cord-connected or use N/A
connectors that can be opened without the use of a
tool

4.7 Electrical Ratings Tests See appended table 4.7. P

4.7.1 Input Ratings

4.7.2 Output Ratings

5 MARKING AND DOCUMENTATION P

51 Marking P

5.1.1 General P
Equipment shall bear markings as specifiedin 5.1 | The marking label is on the P
and 5.2 outer surface of the enclosure.
Graphic symbols may be used and shall be in ac- | All used graphic symbols are P
cordance with Annex C or IEC 60417 as applica- |in accordance with Annex C.
ble.

Graphic symbols shall be explained in the docu- | The explanations are provided P
mentation provided with the PCE. in the user manual.

5.1.2 Durability of markings The labels were subjected to P

the permanence of marking
test. The labels were rubbed
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with the cloth soaked with
petroleum spirit for 30 s.
Markings required by this clause to be located on | After this test there was no P
the PCE shall remain clear and legible under con- | damage to the labels. The
ditions of NORMAL USE and resist the effects of | marking on the labels did not
cleaning agents specified by the manufacturer fade. There was no curling or
lifting of the label's edges.
5.1.3 Identification P
The equipment shall, as a minimum, be perma- See below.
nently marked with:
a) the name or trade mark of the manufacturer or | See copy of marking plate. P
supplier
b) model number, name or other means to identify | See above. P
the equipment
c) aserial number, code or other marking allowing | See above. P
identification of manufacturing location and the
manufacturing batch or date within a three
month time period.
5.1.4 Equipment ratings
Unless otherwise specified in another part of IEC | See below
62109, the following ratings, as applicable shall be
marked on the equipment:
— input wltage, type of wltage (a.c. ord.c.), fre- | See model list. P
guency, and max. continuous current for each
input
— output wltage, type of wltage (a.c. or d.c.), fre-| See abowe. P
guency, max. continuous current, and for a.c.
outputs, either the power or power factor for
each output
— theingress protection (IP) rating as in 6.3 be- | See clause 6.3 P
low
5.1.5 Fuse identification
Marking shall be located adjacent to each fuse or | Marking on PCB near fuses.
fuse holder, or on the fuse holder, or in another lo-
cation provided that it is obvious to which fuse the
marking applies, giving the fuse current rating and
where fuses of different woltage rating value could
be fitted, the fuse woltage rating.
Where fuses with special fusing characteristics See above. P
such as time delay or breaking capacity are neces-
sary, the type shall also be indicated
For fuses not located in operator access areas and | See abowe. P

for soldered-in fuses located in operator access ar-
eas, it is permitted to provide an unambiguous
cross-reference (for example, F1, F2, etc.) to the
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senvicing instructions which shall contain the rele-
vant information.

5.1.6 Terminals, Connections, and Controls

If necessary for safety, an indication shall be given | Relevant symbol, indicator or
of the purpose of Terminals, connectors, controls, [information are available.

and indicators, and their various positions, includ-
ing any connections for coolant fluids such as wa-
ter and drainage. The symbols in Annex C may be
used, and where there is insufficient space, symbol
9 of Annex C may be used.

Push-buttons and actuators of emergency stop de- | No such device. N/A
vices, and indicator lamps used only to indicate a
warning of danger or the need for urgent action
shall be colored red.

A multiple-voltage unit shall be marked to indicate N/A
the particular woltage for which it is set when
shipped from the factory. The marking is allowed to
be in the form of a paper tag or any other nonper-
manent material.

A unit with d.c. terminals shall be plainly marked in- P
dicating the polarity of the connections, with:

—  the sign “+“for positive and “- for negative; or | The “+”and “-* marking P
provided adjacent to the PV
input connectors.

— apictorial representation illustrating the proper | No pictorial representation N/A
polarity where the correct polarity can be un- | illustration used.
ambiguously determined from the representa-
tion
5.1.6.1 Protective Conductor Terminals

The means of connection for the protective earth-
ing conductor shall be marked with:

— symbol 7 of Annex C; or Symbol 7 of Table C.1 marked P
adjacent to the PE terminal.

— the letters “PE*; or See abowe. N/A

— the color coding green-yellow.

517 Switches and circuit-breakers

The on and off-positions of switches and circuits | The letter “ON” and “OFF” is
breakers shall be clearly marked. If a push-button | clearly marked.

switch is used as the power switch, symbols 10
and 16 of Annex C may be used to indicate the on-
position, or symbols 11 and 17 to indicate the off-
position, with the pair of symbols (10 and 16, or 11
and 17) close together.

5.1.8 Class Il Equipment Class | Equipment. N/A
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Equipment using Class Il protective means
throughout shall be marked with symbol 12 of An-
nex C. Equipment which is only partially protected
by DOUBLE INSULATION or REINFORCED
INSULATION shall not bear symbol 12 of Table
Annex C.

See abowe.

N/A

Where such equipment has provision for the con-
nection of an earthing conductor for functional rea-
sons (see 7.3.6.4) it shall be marked with symbol 6
of Annex C

See abowe.

N/A

5.1.9

Terminal boxes for External Connections

N/A

Where required by note 1 of Table 2 as a result of
high temperatures of terminals or parts in the wir-
ing compartment, there shall be a marking, visible
beside the terminal before connection, of either:

Not used.

N/A

a) the minimum temperature Rating and size of
the cable to be connected to the TERMINALS;
or

N/A

b) amarking to warn the installer to consult the in-
stallation instruction. Symbol 9 of Table D-1 is
an acceptable marking

N/A

52

Warning markings

521

Visibility and legibility requirements for warning
markings

Warning markings shall be legible, and shall have
minimum dimensions as follows:

— Printed symbols shall be at least 2,75 mm high

— Printed text characters shall be at least 1.5 mm
high and shall contrast in color with the back-
ground

— Symbols or text that are moulded, stamped or
engraved in a material shall have a character
height of at least 2,0 mm, and if not contrasting
in color from the background, shall have a
depth or raised height of at least 0,5 mm.

No such symbols.

N/A

If it is necessary to refer to the instruction manual
to preserve the protection afforded by the equip-
ment, the equipment shall be marked with symbol
9 of Annex C

Symbol 9 of Annex C is not required to be used ad-
jacent to symbols that are explained in the manual

5.2.2

Content for warning markings

5221

Ungrounded heatsinks and similar parts
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An ungrounded heat sink or other part that may be
mistaken for a grounded part and involves a risk of
electric shock in accordance with 7.3 shall be
marked with symbol 13 of Annex C, or equivalent.
The marking may be on or adjacent to the heatsink
and shall be clearly visible when the PCE is disas-
sembled to the extent that a risk of contact with the
heatsink exists.

Marked with symbol 13 of
Table C.1.

5.2.2.2

Hot Surfaces

A part of the PCE that exceeds the temperature
limits specified in 4.3.2 shall be marked with sym-
bol 14 of Annex C or equivalent.

Marked with symbol 14 of
Table C.1.

5.2.2.3

Coolant

N/A

A unit containing coolant that exceeds 70 °C shall
be legibly marked externally where readily visible
after installation with symbol 15 of Annex C. The
documentation shall provide a warning regarding
the risk of burns from hot coolant, and either:

Not used.

N/A

a) statement that coolant system senvicing is to be
done only by SERVICE PERSONNEL, or

N/A

b) instructions for safe venting, draining, or other-
wise working on the cooling system, if these
operations can be performed without
OPERATOR access to HAZARDS internal to
the equipment

N/A

5224

Stored energy

Where required by 7.3.9.2 or 7.4.2 the PCE shall
be marked with Symbol 21 of Annex C and the
time to discharge capacitors to safe wltage and
energy lewvels shall accompany the symbol.

Marked with Symbol 21 of
Table C.1 and the time to
discharge capacitors to safe
wltage and energy levels
accompany the symbol.

5.2.2.5

Motor guarding

N/A

Where required by 8.2 a marking shall be provided
where it is visible to senice personnel before re-
moval of a guard, warning of the hazard and giving
instructions for safe senvicing (for example discon-
nection of the source before removing the guard).

N/A

523

Sonic hazard markings and instructions

No such hazard.

N/A

If required by 10.2.1 a PCE shall:

N/A

a) be marked to warn the operator of the sonic
pressure hazard; or

N/A

b) be provided with installation instructions that
specify how the installer can enxure that the
sound pressure level from equipment at its
point of use after installation, will not reach a

N/A
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value, which could cause a hazard. These in-
structions shall include the measured sound
pressure level, and shall identify readily availa-
ble and practicable protective materials or
measures which may be used.

5.2.4 Equipment with multiple sources of supply

A PCE with connections for multiple energy Marked with symbol 13 of
sources shall be marked with symbal 13 of Annex | Annex C and explain in user
C and the manual shall contain the information re- | manual.

quired in 5.3.4.

The symbol shall be located on the outside ofthe | See above. P
unit or shall be prominently visible behind any
cower giving access to hazardous parts.

5.2.5 Excessive touch current
Where required by 7.3.6.3.7 the PCE shall be The caution symbol 15 of
marked with symbol 15 of Annex C. See als0 5.3.2 | Table C.1 provided on PCE
for information to be provided in the installation and the information provided
manual. in manual.

5.3 Documentation

5.3.1 General
The documentation provided with the PCE shall All related informations

provide the information needed for the safe opera- | provided in the user's maunal.
tion, installation, and (where applicable) mainte-
nance of the equipment. The documentation shall
include the items required in 5.3.2 through 5.3.4,
and the following:

a) explanations of equipment makings, including P
symbols used

b) location and function of terminals and controls

¢) all ratings or specifications that are necessary
to safely install and operate the PCE, including
the following environmental ratings along with
an explanation of their meaning and any result-
ing installation requirements:

— ENVIRONMENTAL CATEGORY as per 6.1

— WETLOCATIONS classification fort he in-
tended external environment as per 6.1

— POLLUTION DEGREE classification for the P
intended external environment as per 6.2

— INGRESS PROTECTION rating as per 6.3

— Ambient temperature and relative humidity
ratings

—  MAXIMUM altitude rating P
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— OVERVOLTAGE CATEGORY assigned to P

each input and output port as per
7.3.7.1.2, accompanied by guidance re-
garding how to ensure that the installation
complies with the required overvoltage cat-
egories;

d) awarning that when the photowoltaic array is P
exposed to light, it supplies a d.c. wltage to the
PCE

5.3.11 Language

Instructions related to safety shall be in a language | Instruction related to safety is
that is acceptable in the country where the equip- | in English.
ment is to be installed.

5.3.1.2 Format P
In general, the documentation must be provided in | The printed form is available P
printed form and is to be delivered with the equip- | and is delivered with the PCE.
ment.

For equipment which requires the use of a com- See abowe. N/A

puter for both installation and operation, documen-
tation may be provided in electronic format without
accompanying printed format.

5.3.2 Information related to installation

The documentation shall include installation and | All below related informations
where applicable, specific commissioning instruc- | provided in the user’s maunal.
tions and, if necessary for safety, warnings against
hazards which could arise during installation or
commissioning of the equipment. The information
provided shall include:

a) assembly, location, and mounting require- P
ments:
b) ratings and means of connection to each P

source of supply and any requirements related
to wiring and external controls, colour coding of
leads, disconnection means, or overcurrent
protection needed, including instructions that
the installation position shall not prevent ac-
cess to the disconnection means;

¢) ratings and means of connection of any outputs P
from the PCE, and any requirements related
to wiring and externals controls, color coding of
leads, or overcurrent protection needed,;

d) explanation of the pin-out of connectors for ex- P
ternal connections, unless the connector is
used for a standard purpose (e.g. RS 232)

e) ventilation requirements; P
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f) requirements for special senices, for example N/A
cooling liquid;
g) instructions and information relating to sound | No hazardous sound level. P

pressure level if required by 10.2.1;

h) where required by 14.8.1.3, instructions for the | No battery used in the PCE. P
adequate ventilation of the room or location in
which PCE containing vented or valve-regu-
lated batteries is located, to prevent the accu-
mulation of hazardous gases;

i) tightening torque to be applied to wiring termi- P
nals;
j) values of back-feed short-circuit currents avail- | No backfeed current available. P

able from the PCE on input and output conduc-
tors under fault conditions, if those currents ex-
ceeds the max. rated current of the circuit, as
per 4.4.4.6;

k) for each input to the PCE, the max value of P
short-circuit current available from the source,
for which the PCE is designed; and

[) compatibility with RCD and RCM,; RCMU built in PCE.

m) instructions for protective earthing, including P
the information required by 7.3.6.3.7 ifa sec-
ond protective earthing conductor is to be in-

stalled:
n) where required by 7.3.8, the installation instruc- P
tions shall include the following or equivalent
wording:
“This product can cause a d.c. current in the P

external protective earthing conductor. Where a
residual current-operated protective (RCD) or
monitoring (RCM) device is used for protection
ina case ofdirect or indirect contact, only an
RCD or RCM of Type B is allowed on the sup-
ply side of this product.”

o) for PCE intended to charge batteries, the bat- | The PCE is grid connected, no P
tery nominal wltage rating, size, and type battery used.

p) PV array configuration information, such as rat- P
ings, whether the array is to be grounded or
floating, any external protection devices
needed, etc.

5.3.3 Information related to operation

Instructions for use shall include any operating in- | All related information
structions necessary to ensure safe operation, in- | provided in the user's maunal.
cluding the following, as applicable:

— Instructions for adjustment of controls including P
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the effects of adjustment;

— Instructions for interconnection to accessories P
and other equipment, including indication of
suitable accessories, detachable parts and any
special materials;

— Warnings regarding the risk of burns from sur- P
faces permitted to exceed the temperature lim-
its of 4.3.2 and required operator actions to re-
duce the risk; and

— Instructions, that if the equipment is used in a P
manner not specified by the manufacturer, the
protection provided by the equipment may be

impaired.
5.3.4 Information related to maintenance P
Maintenance instructions shallinclude the follow- | All related information
ing: provided in the senice
maunal.
— Intervals and instructions for any preventive P

maintenance that is required to maintain safety
(for example air filter replacement or periodic
re-tightening of terminals);

— Instructions for accessing operator access ar- P
eas, if any are present, including a warning not
to enter other areas of the equipment;

— Part numbers and instructions for obtaining any P
required operator replaceable parts;

— Instructions for safe cleaning (if recommended)

—  Where there is more than one source of supply
energizing the PCE, information shall be pro-
vided in the manual to indicate which discon-
nect device or devices are required to be oper-
ated in order to completely isolate the equip-

ment.
5.3.4.1 Battery maintenance N/A
Where required by 14.8.5, the documentation shall | The PCE is Grid Interactive N/A

include the applicable items from the following list | inverter without battery energy
of instructions regarding maintenance of batteries: | storage function.

—  Senvcing of batteries should be performed or N/A
supenised by personnel knowledgeable about
batteries and the required precautions

— When replacing batteries, replace with the N/A
same type and number of batteries or battery
packs
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— General instructions regarding removal and in- N/A
stallation of batteries
— CAUTION: Do not dispose of batteries in a fire. N/A

The batteries may explode.

— CAUTION: Do not open or damage batteries. N/A
Released electrolyte is harmful to the skin and
eyes. It may be toxic.

— CAUTION: A battery can present arisk of elec- N/A
trical shock and high short-circuit current. The
following precautions should be observed
when working on batteries:

a) Remowve watches, rings, or other metal objects. N/A

b) Use tools with insulated handles. N/A

c) Wear rubber gloves and boots. N/A

d) Do not lay tools or metal parts on top of batter- N/A
ies

e) Disconnect charging source prior to connecting N/A

or disconnecting battery terminals

f) Determine if battery is inadvertently grounded. N/A
If inadvertently grounded, remove source from
ground. Contact with any part of a grounded
battery can result in electrical shock. The likeli-
hood of such shock can be reduced if such
grounds are removed during installation and
maintenance (applicable to equipment and re-
mote battery supplies not having a grounded
supply circuit).

6 ENVIRONMENTAL REQUIREMENTS AND CONDITIONS P
The manufacturer shall rate the PCE for the follow- P
ing environmental conditions:

— ENVIRONMENTAL CATEGORY, asin 6.1 be- P
low

— Suitability for WET LOCATIONS or not

— POLLUTION DEGREE rating in 6.2 below

— INGRESS PROTECTION (IP) rating, as in 6.3 P
below

— Ultraviolet (UV) exposure rating, as in 6.4 below P

— Ambient temperature and relative humidity rat- P

ings, as in 6.5 below

6.1 Environmental categories and minimum environ- See below. P
mental conditions
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6.1.1 Outdoor For outdoor use. P
6.1.2 Indoor, unconditioned See abowe. N/A
6.1.3 Indoor, conditioned See abowe. N/A
6.2 Pollution degree PD 2 (inside) P
PD 3 (outside)
6.3 Ingress Protection IP66.
6.4 UV exposure The shelter is considered nec-
essary for outdoor use. Anti-
UV approved AC and DC con-
nectors provided.
6.5 Temperature and humidity -25°C~+60°C P
100%RH
7 PROTECTION AGAINST ELECTRIC SHOCK AND ENERGY HAZARDS
7.1 General The proper construction of
PCE is available for protection
against shock and energy
hazards during installation,
operation and maintenance
under normal and single fault
conditions.
7.2 Fault conditions See subclause 4.4.
7.3 Protection against electric shock
7.3.1 General Each circuit under evaluation
is compliance.
7.3.2 Decisive woltage classification P
7.3.2.1 Use of decisive wltage class (DVC) See below P
7.3.2.2 Limits of DVC (according table 6) See subclause 7.3.2.1. P
7.3.2.3 Short-terms limits of accessible wltages under fault P
conditions
7.3.24 Requirements for protection (according table 7) For circuits evaluation P
information of PCE, refer to
brief description of general
product information on
previous pages.
7.3.2.5 Connection to PELV and SELYV circuits DVC-A is classified for display P
and communication circuits.
7.3.2.6 Working wltage and DVC See subclause 7.3.2.4.
7.3.2.6.1 | General See abowe.
7.3.2.6.2 | AC working wltage (see Figure 2)
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7.3.2.6.3 | DC working wltage (see Figure 3)

7.3.2.6.4 | Pulsating working woltage (see Figure 4)

7.3.3 Protective separation For protective separation
evaluation information of
PCE, refer to brief description
of general product information
on previous pages.

Protective separation shall be achieved by: P

= double or reinforced insulation, or

= protective screening, i.e. by a conductive
screen connected to earth by protective bond-
ing in the PCE, or connected to the protective
earth conductor itself, whereby the screen is
separated from live parts by at least basic insu-

lation, or
= protective impedance comprising limitation of N/A
current per 7.3.5.3 and of discharged energy
per 7.3.5.4, or
= limitation of wltage according to 7.3.5.4. N/A
The protective separation shall be fully and effec- P
tively maintained under all conditions of intended
use of the PCE
7.3.4 Protection against direct contact Protection against electic P

shock by means of earthed
metal enclosure. Any access
to touch live parts is
impossible.

7.3.4.1 General

Protection against direct contact is employed to See subclause 7.3.2.4.
prevent persons from touching live parts that do not
meet the requirements of 7.3.5 and shall be pro-
vided by one or more of the measure given in
7.3.4.2 (enclosures and barriers) and 7.3.4.3 (insu-
lation).

Open type sub-assemblies and devices do not re- N/A
quire protective measures against direct contact but
the instruction provided with the equipment mustin-
dicate that such measures must be provided in the
end equipment or in the installation.

Product intended for installation in CLOSED N/A
ELECTRICAL OPERATING AREAS, (see 3.9)
need not have protective measures against direct
contact, except as required by 7.3.4.2.4.

7.3.4.2 Protection by means of enclosures and barriers Protection against electic P
shock by means of earthed
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metal enclosure.

The following requirements apply where protection
against contact with live parts is provided by enclo-
sures or barriers, not by insulation in accordance
with 7.3.4.3.

7.3.4.2.1

General

Parts of enclosures and barriers that provide pro-

tection in accordance with these requirements shall

not be removable without the use of atool (see
7.3.4.2.3).

Polymeric materials used to meet these require-
ments shall also meet the requirements of 13.6

N/A

7.3.4.2.2

Access probe criteria

Considered.

Protection is considered to be achieved when the
separation between the test probes and live parts,
when tested as described below, is as follows:

a) decisive woltage classification A, (DVC A) - the
probe may touch the live parts

Considered.

b) decisive wltage classification B, (DVC B) - the
probe must not touch bare live parts

No DVC-B inthe PCE

N/A

c) decisive wltage classification C, (DVC C) —the
probe must have adequate clearance to live
parts, based on the clearance for Basic insula-
tion using the recurring peak working woltage
involved,

Considered.

7.3.4.2.3

Access probe tests

Compliance with 7.3.4.2.1 is checked by all of the
following:

a) Inspection; and

Live parts are enclosed by the
earthed metal enclosure and
no openings.

b) Tests with the test finger (Figure D.1) and test
pin (Figure D.2) of OE, the results of which shall
comply with the requirements of 7.3.4.2.1 a), b),
and c) as applicable. Probe tests are performed
on openings in the enclosures after removal of
parts that can be detached or opened by an op-
erator without the use of a tool, including fuse-
holders, and with operator access doors and
cowers open. It is permitted to leave lamps in
place for this test. Connectors that can be sep-
arated by an operator without use of a tool,
shall also be tested during and after disconnec-
tion. Any movable parts are to be put in the
most unfavorable position.

It is not possible to touch the
hazardous live parts by the
test finger and test pin.
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The test finger and the test pin are applied as
above, without appreciable force, in every pos-
sible position, except that floor-standing equip-
ment having a mass exceeding 40 kg is not
tilted.

Equipment intended for building-in or rack
mounting, or for incorporation in larger equip-
ment, is tested with access to the equipment
limited according to the method of mounting de-
tailed in the installation instructions.

Not intended for built-in or
rack mounting.

N/A

c) Openings preventing the entry of the jointed
test finger ( Figure E-1 of OE) during test b)
abowe, are further tested by means of straight
unjointed test finger (Figure E-3 of OE), applied
with a force of 30 N. If the unjointed finger en-
ters, the test withthe jointed finger is repeated
except that the finger is applied using any nec-
essary force up to 30 N.

No openings.

N/A

d) In additionto a)—c) abowe, top surfaces of en-
closure shall be tested with the IP3X probe of
IEC 60529. The test probe shall not penetrate
the top surface of the enclosure when probed
from the vertical direction +5 ° only.

No openings.

N/A

7.3.4.2.4

Senice access areas

It is not allowed to remowe the
cower during installation and
maintenance when PCE is
energized.

7.3.4.3

Protection by means of insulation of live parts

See subclause 7.3.2, 7.3.3
and 7.3.4.1.

Where the requirements of 7.3.4.2 are not met, live
parts shall be provided with insulation if;

— their working woltage is greater than the maxi-
mum limit of decisive wltage class A, or

— for aDVC A or B circuit, protective separation
from adjacent circuit of DVC Cis not provided
(see note “t“ under Table 7)

7.3.5

Protection in case of direct contact

7.3.5.1

General

See below.

Protection in case of direct contactis required to
ensure that contact with live parts does not produce
a shock hazard.

The protection against direct contact according to
7.3.4 is not required if the circuit contacted is sepa-
rated from other circuits according to 7.3.2.3, and:

— is of decisive wltage class A and complies with
7.3.5.2, or

Only DCV-A classified circuit
can be touched directly, see
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also 7.3.5.2.

— is provided with protective impedance accord-
ingto 7.3.5.3, or

N/A

— is limited in woltage according to 7.3.5.4

N/A

In addition to the measures as givenin 7.3.5.2 to
7.3.5.4, it shall be ensured that in the event of error
or polarity reversal of connectors no woltages that
exceed DVC A can be connected into a circuit with
protective separation. This applies for example to
plug-in-sub-assemblies or other plug-in devices
which can be plugged-in without the use of a tool
(key) or which are accessible without the use of a
tool.

Conformity is checked by visual inspection and trial
insertion.

7.3.5.2

Protection using decisive woltage class A

Comm. port is considerd as
DVC-A which can be
accessible and separated
from DVC-C by double or
reinforced insulaiton.

7.3.5.3

Protection by means of protective impedance

This method not considered.

N/A

Circuits and conductive parts do not require protec-
tion against direct contact if any connection to cir-
cuits of DVC-B or DVC-C is through protective im-
pedance, and the accessible circuit or part is other-
wise provided with protective separation from cir-
cuits of DVC-B or DVC-C according 7.3.3.

N/A

7.3.5.3.1

Limitation of current through protective impedance

N/A

The current available through protective impedance
to earth and between simultaneously accessible
parts, measured at the accessible live parts, shall
not exceed a value of 3,5mA a.c. or 10 mA d.c. un-
der normal and single-fault conditions.

N/A

7.3.5.3.2

Limitation of discharging energy through protective
impedance

N/A

The discharging energy available between simulta-
neously accessible parts protected by protective
impedance shall not exceed the charging wltage
and capacitance limits given in Table 9, which ap-
plies to both wet and dry locations, under normal
and single fault conditions. Refer to figure 8.

N/A

7.35.4

Protection by means of limited woltages

This method not considered.

N/A

That portion of a circuit that has its wltage reduced
to DVC-A by a wltage divider that complies with
the following requirements, and that is otherwise
provided with protective separation from circuits of

N/A
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DVC-B or DVC-C according to 7.3.3, does not re-
guire protection against direct contact.

The woltage divider shall be designed so that under
normal and single fault conditions, including faults
in the wltage division circuit, the wltage across the
output of the woltage divider does not exceed the
limit for DVC-A.

N/A

This type of protection shall not be used in case of
protective class Il or unearthed circuits, becauseit
relies on protective earth being connected.

N/A

7.3.6

Protection againstindirect contact

7.3.6.1

General

Protection against indirect contact is required to
prevent shock- hazardous current being accessible
from conductive parts during an insulation failure.
This protection shall comply with the requirements
for protective class | (basic insulation plus protec-
tive earthing), class Il (double or reinforced insula-
tion) or class lll (limitation of wltages)

The PCE is defined as
protective class I.

That part of a PCE meets the requirements of
7.3.6.2 and 7.3.6.3 is defined as protective class |

The earthing metal enclosure
is complied with Protective
class .

That part of a PCE meets the requirements of
7.3.6.4 is defined as protective class Il.

The circuit of communication
is complied with Protective
class Il for accessible
communication ports.

That part of PCE which meets the requirements of

decisive wltage class A and in which no hazardous
wltages are derived, is defined as protective class
lll. No shock hazard is present in such circuits.

N/A

Where protection against indirect contact is de-
pendent on means provided during installation, the
installation instructions shall provide details of the
required means and shall indicate the associated
hazards.

7.3.6.2

Insulation between live parts and accessible con-
ductive parts

See subclaus 7.3.2.3,7.3.7.4
and 7.3.7.5.

Accessible conductive parts of equipment shall be

separated from live parts by insulation meetingthe
requirements of Table 7 or by clearances as speci-
fied in 7.3.7.4 and creepages as specifiedin 7.3.7.5

The clearances specified in
7.3.7.4 and creepage
specified in 7.3.7.5 are
complied.

7.3.6.3

Protective class | — Protective bonding and earthing

7.3.6.3.1

General

Equipment of protective class | shall be provided
with protective earthing, and with protective bond-
ing to ensure electrical contact between accessible

Suitable protective bonding
provided.
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conductive parts and the means of connection for
the external protective earthing conductor, except
bonding is not required for:
a) accessible conductive parts that are protected | DVC-A classified circuit is P
by one of the measures in 7.3.5.2t0 7.3.5.4, or | considered.
b) accessible conductive parts are separated from | Communication P
live paljts of D_VC—B or -C using double or rein- | circuits are separated from
forced insulation. live parts used double or
reinforced insulation.
7.3.6.3.2 | Requirements for protective bonding The cross-section of the P
protective bonding conductor
is the same as that for the
external protective earthing
conductor.
Electrical contact with the means of connection of P
the external protective earthing conductor shall be
achieved by one or more of the following means:
a) through direct metallic contact; The connection of external P
protective earthing conductor
is direct metal contact via a
terminal with screw.
b) through other conductive parts which are not P
removed when the PCE or sub-units are used
as intended ;
c) through a dedicated protective bonding conduc- | Protective earthing terminal P
tor; used.
d) through other metallic components of the PCE N/A
Where direct metallic contactis used and one or P
both of the parts involved is painted or coated, the
paint or coating shall be removed in the area of
contact, or reliably penetrated, to ensure metal to
metal contact.
For moving or removable parts, hinges or sliding N/A
contacts designed and maintained to have a low re-
sistance are examples of acceptable means if they
comply with the requirements of 7.3.6.3.3.
Metal ducts of flexible or rigid construction and me- P
tallic sheaths shall not be used as protective bond-
ing conductors, unless the device or material has
been investigated as suitable for protective bonding
purposes.
7.3.6.3.3 | Rating of protective bonding See below.

Protective bonding shall withstand the highest ther-
mal and dynamic stresses that can occur to the
PCE item(s) concerned when they are subjected to

Suitable protective bonding
used.
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a fault connecting live parts to accessible conduc-
tive parts.

The protective bonding shall remain effective for as
long as a fault to the accessible conductive parts
persists or until an upstream protective device re-
mowves power from the part.

Protective bonding shall meet following require- See below. P
ments:
a) For PCE with an overcurrent protective device N/A

rating of 16 A or less, the impedance of the
protective bonding means shall not exceed 0,1
Q during or at the end of the test below.

b) For PCE with an overcurrent protective device |Sub clause 7.3.6.3.5is N/A
rating of more than 16 A, the woltage drop in considered.
the protective bonding test shall not exceed 2,5
V during or at the end of the test below.

As alternative to a) and b) the protective bonding | The cross-section of the P
may designed according to the requirements for the | protective bonding conductor
external protective earthing conductor in 7.3.6.3.5, |is the same as that for the

in which case no testing is required. external protective earthing
conductor.

The impedance of protective bonding means shall N/A
be checked by passing a test current through the
bond for a period of time as specified below. The
test current is based on the rating of the overcur-
rent protection for the equipment or part of the
equipment under consideration, as follows:

a) For pluggable equipment type A, the overcur- N/A
rent protective device is that provided external
to the equipment (for example, in the building
wiring, in the mains plug or in an equipment
rack);

b) For pluggable equipment type B and fixed N/A
equipment, the maximum rating of the overcur-
rent protective device specified in the equip-
ment installation instructions to be provided ex-
ternal to the equipment;

¢) Fora circuit or part of the equipment for which N/A
an overcurrent protective device is provided as
part of the equipment, the rating of the provided
overcurrent device.

Voltages are measured from the protective earthing N/A
terminal to all parts whose protective bonding
means are being considered. The impedance of the
protective earthing conductor is not included in the
measurement. However, if the protective earthing
conductor is supplied with the equipment, it is per-
mitted to include the conductor in the test circuit but
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the measurement of the wltage drop is made only
from the main protective earthing terminal to the ac-
cessible part required to be earthed.

On equipment where the protective earth N/A
conncection to a subassembly or to a separate unit
is part of a cable that also supplies power to that
subassembly or unit, the resistance of the protec-
tive bonding conductor in that cable is not included
in the protective bond impedance measurements
for the subassembly or separate unit, as shown in
Figure 11. Howe\er, this option is only permitted if
the cab le is protected by a suitably rated protective
device that takes into account the size of the con-
ductor. Otherwise the impedance of the protective
bonding conductor between the separate units is to
be included, by measuring to the protective earth-
ing terminal where the power source enters the first
unit in the system, as shown in Figure 12.

7.3.6.3.3.1 | Test current, duration, and acceptance criteria The alternative of sub clause N/A
7.3.6.3.5 was considered.

The test current, duration of the test and ac- N/A
ceptance criteria are as follows:

a) For PCE with an overcurrent protective device N/A
rating of 16 A or less, the test current is 200%
of the overcurrent protective device rating, but
not less than 32 A, applied for 120s. The im-
pedance of the protective bonding means dur-
ing and at the end of the test shall not exceed
0,1 Q.

b) For PCE with an overcurrent protective device N/A
rating of more than 16 A, the test currentis
200% of the overcurrent protective device rat-
ing and the duration of the test is as shown in
Table 10 below. The woltage drop in the protec-
tive bonding means, during and at the end of
the test, shall not exceed 2,5 V.

c) During and after the test, there shall be no N/A
melting, loosening, or other damage that would
impair the effectiveness of the protective bond-
ing means.

The test current is derived from an a.c or d.c supply N/A
source, the output of which is not earthed.

As an alternative to Table 10, where the time-cur- N/A
rent characteristic of the overcurrent protective de-
vice that limits the fault current in the protective
bonding means is known because the device is ei-
ther provided in the equipment or fully specified in
the installation instructions, the test duration may
be based on that specific device’s time-current
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characteristic,. The tests are conducted for a dura-
tion corresponding to the 200% current value on
the time-current characteristic.

7.3.6.3.4

Protective bonding impedance (routine test)

N/A

If the continuity of the protective bonding is
achieved at any point by a single means only (for
example a single conductor or single fastener), or if
the PCE is assembled at the installation location,
then the impedance of the protective bonding shall
also be tested as a routine test.

The test shall be as in 7.3.6.3.3, except for the fol-
lowing:

The alternative of sub clause
7.3.6.3.5 was considered.

N/A

» thetest current may be reduced to any conven-
ient value greater than 10 A sufficient to allow
measurement or calculation of the impedance
of the protective bonding means:

N/A

» the test duration may be reduced to no less
than2s

N/A

For equipment subject to the type testin
7.3.6.3.3.1a), the impedance during the routine test
shall not exceed 0,1Q.

N/A

For equipment subject to the type testin
7.3.6.3.3.1b) the impedance during the routine test
shall not exceed 2,5V divided by the test current
required by 7.3.6.3.3.1b).

N/A

7.3.6.3.5

External protective earthing conductor

A protective earthing conductor shall be connected
at all times when power is supplied to PCE of pro-
tective class I. Unless local wiring regulations state
otherwise, the protective earthing conductor cross-
sectional area shall be determined from Table 11 or
by calculation according to IEC 60364-5-54.

Grounding cable cross-
section: 16 mm? at least

If the external protective earthing conductor is
routed through a plug and socket or similar means
of disconnection, it shall not be possible to discon-
nect it unless power is simultaneously removed
from the part to be protected.

The cross-sectional area of every external protec-
tive earthing conductor which does not form part of
the supply cable or cable enclosure shall,in any
case, be not less than:

= 2,5mmzif mechanical protection is provided,;

N/A

= 4 mmz2if mechanical protection is not provided.

For cord-connected equipment, provisions shall be
made so that the external protective earthing con-
ductor in the cord shall, in the case of failure of the

N/A
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strain-relief mechanism, be the last conductor to be
interrupted.

7.3.6.3.6 | Means of connection for the external protective P
earthing conductor

7.3.6.3.6.1 | General P
The means of connection for the external protectiwe | The external protective P
earthing conductor shall be located near the termi- | earthing terminal block
nals for the respective live conductors. The means | consist of other live conducts
of connections shall be corrosion-resistant and as AC connector for
shall be suitable for the connection of cables ac- connecting PCE to the mains.
cording to 7.3.6.3.5. Corrosion-resistant is
The means of connection for the protective earthing | considered for connection and
conductor shall not be used as a part of the me- bonding points.
chanical_ assembly of the equipment or for other Separated earthing terminal
connections. be provided for protective
A separate means of connection shall be provided earth.lng c_onductor was
for each external protective earthing conductor. specified in user manual.
Connection and bonding points shall be so de-
signed that their current-carrying capacity is not im-
paired by mechanical, chemical, or electrochemical
influences. Where enclosures and/or conductors of
aluminium or aluminium alloys are used, particular
attention should be given to the problems of elec-
trolytic corrosion.
The means of connection for the protective earthing P
conductor shall be permanently marked with:
e symbol 7 of Annex C; or With the symbol 7 of Table P

C.1.
e the colour coding green-yellow The color coding of Green — P
yellow recommended.

Marking shall not be done on easily changeable P
parts such as screws.

7.3.6.3.7 | Touch current in case of failure of the protective P
earthing conductor
The requirements of this sub-clause shall be satis- P
fied to maintain safety in case of damage to or dis-
connection of the protective earthing conductor.
For pluggable equipment type A, the touch current N/A
measured in accordance with 7.5.4 shall not ex-
ceed 3,5mAa.c.ormAd.c.
For all other PCE, one or more of the following In addition, the caution P
measure shall be applied, unless the touch current | symbol 15 of Table C.1
measured in accordance with 7.5.4 using the test | provided on PCE and in
network of IEC 60990 test figure 4 shall not exceed | manual.
3,5mAa.c.orl0mAd.c.
a) Permanently connected wiring, and: P
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e across-section of the protective earthing P
conductor of at least 10 mm?2 Cu or 16 mm?
Al; or
e automatic disconnection of the supply in N/A

case of discontinuity of the protective earth-
ing conductor; or

e provision of an additional terminal for a P
second protective earthing conductor of the
same cross-sectional area as the original
protective earthing conductor and installa-
tion instruction requiring a second protec-
tive earthing conductor to be installed or

b) Connection with an industrial connector accord- N/A
ing to IEC 60309 and a minimum protective
earthing conductor cross-section of 2,5 mm? as
part of a multi-conductor power cable. Ade-
guate strain relief shall be provided.

In addition, the caution symbol 15 of Annex C N/A
shall be fixed to the product and the installation
manual shall provide details of the protective
earthing measures required in the installation
as required in 5.3.2.

When it is intended and allowed to connect two N/A
or more PCEs in parallel using one common PE
conductor, the above touch current require-
ments apply to the maximum number of the
PCEs to be connected in parallel, unless one
of the measures in a)

or b) abowe is used. The maximum number of N/A
parallel PCEs is used in the testing and has to
be stated in the installation manual.

7.3.6.4 Protective Class Il — Double or Reinforced Insula- | PCE is designed for N/A
tion protective class .
Equipment or parts of equipment designed for pro- N/A

tective class Il shall have insulation between live
parts and accessible surfaces in accordance with
7.3.4.3. The following requirements also apply:

e equipment designed to protective class Il shall N/A
not have means of connection for the external
protective earthing conductor. However this
does not apply if the external protective earth-
ing conductor is passed through the equipment
to equipment series-connected beyond it. In the
latter event, the external protective earthing
conductor and its means for connection shall be
insulated with basic insulation from the accessi-
ble surface of the equipment and from circuits
that employ protective separation, extra-low
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woltage, protective impedance and limited dis-
charging energy, according to 7.3.5. This basic
insulation shall correspond to the rated wltage
of the series-connected equipment;

o metal-encased equipment of protective class I
may have provision on its enclosure for the
connection of an equipotential bonding conduc-
tor;

N/A

e equipment of protective class Il may have provi-
sion for the connection of an earthing conductor
for functional reasons or for damping of over-
woltages; it shall, howewer, be insulated as
thoughiitis alive part;

N/A

e equipment employing protective class Il shall
be marked according to 5.1.8.

N/A

7.3.7

Insulation Including Clearance and Creepage Dis-
tance

See below.

7.3.7.1

General

This subclause gives minimum requirements for in-
sulation, based on the principles of IEC 60664.

Manufacturing tolerances shall be taken into ac-
count during measurement of creepage, clearance,
and insulation distance in the PCE.

Insulation shall be selected after consideration of
the following influences:

e pollution degree

See sub clause 7.3.7.1.1.

e ovenwltage category

See sub clause 7.3.7.1.2.

e supply earthing system

See sub clause 7.3.7.1.3.

e insulation wltage

See sub clause 7.3.7.1.4.

e |ocation of insulation

e type ofinsulation

©T|T©O|] V| V|| O

Compliance of insulation, creepage distances, and
clearance distances, shall be verified by measure-
ment or visual inspection, and the tests of 7.5.

7.3.7.1.1

Pollution degree

PD 2 (inside), PD 3 (outside)

7.3.7.1.2

Owerwoltage category and Impulse withstand volt—
A0E TAING «.ueeeeee et e :

- MAINS circuits

o.v.cl

- PV circuits insulated

Oo.v.Cll

- PV circuits not insulated

No such circuits.

N/A

- Other circuits

Oo.vV.Cll
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7.3.7.1.3 | Supply earthing systems
Three basic types of earthing system are described
in IEC 60364-1. They are:
e TN system: has one point directly earthed, the P
accessible conductive parts of the installation
being connected to that point by protective con-
ductors. Three types of TN systems, TN-C, TN-
S and TN-C-S, are defined according to the ar-
rangement of the neutral and protective con-
ductor.
e TT system: has one point directly earthed, the N/A
accessible conductive parts of the installation
being connected to earth electrodes electrically
independent of the earth electrodes of the
power system,
e |T sytem: has all live parts isolated from earth N/A
or one point connected to earth through an im-
pedance, the accessible conductive parts of the
installation being earthed independently or col-
lectively to the earthing system.
7.3.7.1.4 |Insulation voltages PV supply circuits impluse P
voltage: 4772V (VMAX pV.
1100vd.c.)
AC mains circuits impluse
wltage:: 4000V (Rated: 3N~
400Va.c.)
Table 12 makes use of the circuit system wltage P
and overwltage category to define the impulse
withstand woltage and the temporary overvoltage.
7.3.7.2 Insulation between a circuit and its surroundings P
7.3.7.2.1 | General Considered. P
7.3.7.2.2 | Circuits connected directly to the MAINS Clearances and solid insula- P
tion required according to the
impulse wltage, temporary
ovenwltage, or working volt-
age, whichewer gives the most
severe requirement.
7.3.7.2.3 | Circuits other than MAINS circuits Clearances and solid insula- P
tion required according to the
impulse wltage and recurring
peak wltage.
7.3.7.2.4 |Insulation between circuits Clearances and solid insula- P

tion according to the higher im-
pulse wltages. Creepages ac-
cording ot the higher r.m.s.
working wltage.
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7.3.7.3 Functional insulation P
7.3.7.4 Clearance distances See appended table 7.3.7.4.
7.3.7.4.1 | Determination The max. insulation / implulse P
wltage: 4772V.
7.3.7.4.2 | Electric field homogeneity Not considered. N/A
7.3.7.4.3 | Clearance to conductive enclosures Refer to subclause 7.3.7.4.1 P
and 13.7.
7.3.7.5 Creepage distances See appended table 7.3.7.5. P
7.3.7.5.1 |General P
7.3.7.5.2 |Voltage The max. wltage: 400Vrms / P
1100vd.c
7.3.7.5.3 | Materials Insulating material group llla P
CTl 2175 assumed.
7.3.7.6 Coating Not used. N/A
7.3.7.7 PWB spacings for functional insulation Comply with 7.3.7.4 and N/A
7.3.7.5.
7.3.7.8 Solid insulation P
7.3.7.8.1 | General P
7.3.7.8.2 | Requirements for electrical withstand capability P
7.3.7.8.2.1 | Basic, supplemental, reinforced, and double Passed the impulse withstand P
insulation wltage and a.c. or d.c.
wltage tests.
See appended table 7.5.1,
7.5.2&7.5.3.
Note: No double or reinforced
solid insulation used.
No wltage stress on the
insulation is greater than 1
kV/mm.
7.3.7.8.2.2 | Functional insulation Not used. N/A
7.3.7.8.3 | Thin sheet or tape material See below. P
7.3.7.8.3.1| General
7.3.7.8.3.2 | Material thickness not less than 0.2 mm? Bobbin used in power trans- P
former.
Basic or supplementary insulation shall consist of at | See appended table 7.5.1, P
least one layer of material, and shall 7.5.2&7.5.3.
meet the impulse and a.c. or d.c. wltage test
requirements of 7.3.7.8.2.1 for basic or
supplementary insulation.
Double insulation shall consist of at least two layers | Not used. N/A

of material. Each layer shall meet the

impulse and a.c. or d.c. wltage test requirements
of 7.3.7.8.2.1 for basic insulation, and the partial
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discharge requirements of 7.3.7.8.2.1. The two or
more layers together shall meet the impulse and
a.c. or d.c. wltage test requirements of 7.3.7.8.2.1
for double insulation.
Reinforced insulation shall consist of a single layer | Not used. N/A
of material, which will meet the impulse, a.c. or d.c.
wltage, and partial discharge test requirements
7.3.7.8.2.1 for reinforced insulation.
7.3.7.8.3.3 | Material thickness less than 0.2 mm 2. More than 3 layers mylar P
sheets provided between
primary and secondry in main
transformer.
Basic or supplementary insulation shall consist of at | See appended table 7.5.1, P
least one layer of material, and shall meet the 7.5.2&7.5.3.
impulse and a.c. or d.c. wltage test requirements
of 7.3.7.8.2.1 for basic or supplementary insulation.
Double insulation shall consist of at least three Not used. N/A
layers of material. Each layer shall meet the
impulse and a.c. or d.c. woltage test requirements
of 7.3.7.8.2.1 for basic insulation any two layers
together shall meet the impulse, a.c. or d.c. voltage,
and partial discharge test requirements of
7.3.7.8.2.1 for double insulation.
Reinforced insulation consisting of a single layer of | Not used. N/A
material less than 0,2 mm thick is not permitted.
7.3.7.8.3.4 | Compliance See subclause 7.3.7.8.3.2. P
7.3.7.8.4 | Printed wiring boards ( PWBS) P
7.3.7.8.4.1 | General Insulation between conductor P
layers in double-sided single-
layer PWBs meet the
requirements of 7.3.7.8.1.
Basic, supplementary, double
and reinforced insulation meet
the appropriate requirements
of 7.3.7.8.2.10r 7.3.7.8.2.2.
Functional insulation in PWBs
meet the requirements of
7.3.7.8.2.3.
7.3.7.8.4.2 | Use of coating materials No coating material used. P
Type 1 protection P
Type 2 protection N/A
Cold test (-25°C) and rapid change of temperature P
test (-25°C to +125°C)
7.3.7.8.5 | Wound components
7.3.7.8.6 | Potting materials P
7.3.7.9 Insulation requirements above 30 kHz Considered. P
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7.3.8 Residual Current-operated protective (RCD) or Built-in RCM unit within the P
monitoring (RCM) device compatibility PCE.
RCD and RCM are used to provide protection Under normal and single-fault P
against insulation faults in some domestic and in- | conditions, the resulting d.c.
dustrial installations, additional to that provided by | component of the current in
the installed equipment. the protective earthing
conductor does not exceed
the d.c. current withstand
requirements in IEC 60755
and IEC 62020 for RCD and
RCM of type B.
7.3.9 Capacitor discharge See appended table 7.3.9. P
7.3.9.1 Operator access area N/A
Equipment shall be so designed that there is no risk | No such operator area to N/A
of electric shock in operator access areas from access without the use of a
charge stored on capacitors after disconnection of | tool.
the PCE.
7.3.9.2 Senice access areas
Capacitors located behind panels that are remova- | The warning symbol 21 of
ble for senicing, installation, or disconnection shall | Table C.1 and an indication of
present no risk of electric shock or energy hazard | the discharge time is placed
from charge stored on capacitors after disconnec- |in a clearly \isible position on
tion of the PCE. the protective barrier to avoid
unconsciousness contact.
7.4 Protection against energy hazards
7.4.1 Determination of hazardous energy level There is no risk of energy
hazard in operator access
areas, protection of electrical
shock by means of earthed
metal enclosure.
A hazardous energy level is considered to exist if P
a) The wltage is 2 V or more, and power available P
after 60 s exceeds 240 VA.
b) The stored energy in a capacitor is at a wltage. P
U of 2 V or more, and the stored energy. E, cal-
culated from the following equation, exceeds
20J:
E=0,5CU2
7.4.2 Operator Access Areas
Equipment shall be so designed that there is no risk| All hazardous energy parts
of energy hazard in operator access areas from ac- | were enclosed within the
cessible circuits. earthed metal enclosure.
7.4.3 Senices Access Areas P
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Energy storage devices located behind panels that P
are removable for senicing, installation or discon-
nection shall present no risk of electric energy haz-
ard from charge stored after disconnection of the
PCE.
Energy storage devices within a PCE shall be dis- | The warning symbol 21 of P
charged to an energy lewel less than 20 J, as in Table C.1 and an indication of
7.4.1, within 10 s after the removal the discharge time is placed
in a clearly visible position on
the protective barrier to awid
unconsciousness contact.
7.5 Electrical tests related to shock hazard P
7.5.1 Impulse wltage test (type test) See appended table 7.5.1. P
The impulse wltage test is performed with a wlt- | During the test no puncture,
age having a 1,2/50 ys waveform (see flashower, or sparkover
Figure 6 of IEC 60060-1) and is intended to simu- | OCCUTS.
late overwltages induced by lightning or due
to switching of equipment. See Table 15 for condi-
tions of the impulse wltage test.
7.5.2 Voltage Test (dielectric strength test) (type testand | See below. P
routine test)
7.5.2.1 Purpose of test P
7.5.2.2 Value and type of test wltage See appended table 7.5.2. P
The values of the test woltage are determined from
column 2 or 3 of Table 17 or Table 18 depending
upon whether the circuit under test is mains con-
nected or not mains connected.
7.5.2.3 Humidity pre-conditioning PCE is inteneded for WET P
LOCATIONS use.
7.5.2.4 Performing the wltage test Refer to appended table P
The test shall be applied as follows, accordingto | 7-9-2.
Figure 13
7.5.2.5 Duration of the a.c. or d.c. wltage test The full wltage is maintained P
The duration of the test shall be at least 60 s for the | for 60s.
type test and 1 s for the routine test. The test
wltage may be applied with increasing and/or
decreasing ramp wltage, and the ramp times are
not specified, but regardless of the ramp time, the
dwell time at full wltage shallbe60sand 1 s
respectively for type and routine tests.
7.5.2.6 Verification of the a .c. or d.c. wltage test No electrical breakdown P
occurs during the test.
7.5.3 Partial discharge test (type test or sample test) No woltage stress on the N/A

insulation is greater than 1
kV/mm.
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7.5.4

Touch current measurement (type test)

The touch current shall be measured if required by
7.3.6.3.7 and shall not be greater than 3.5 mA a.c.
or 10 mA d.c. or special measures of protection as
given in 7.3.6.3.7 are required.

For type tests on PCE for which wet locations re-
guirements apply according to 6.1, the humidity
pre-conditioning of 4.5 shall be performed immedi-
ately prior to the touch current test.

7.5.5

Equipment with multiple sources of supply

N/A

PROTECTION AGAINST MECHANICAL HAZARDS

General

Operation shall not lead to a mechanical HAZARD
in NORMAL CONDITION or SINGLE FAULT
CONDITION.

Edges, projections, corners, openings, guards, han-
dles and the like, that are accessible to the operator
shall be smooth and rounded so as not to cause in-
jury during normal use of the equipment.

Edges, projections, corners,
openings, guards, handles
and the like, that are
accessible to the OPERATOR
are smooth and rounded.

Conformity is checked as specified in 8.2 to 8.6.

8.2

Moving parts

N/A

Moving parts shall not be able to crush, cut or
pierce parts of the body of an OPERATOR likely to
contact them, nor severely pinch the OPERATOR's
skin. Hazardous moving parts of equipment, thatis
moving parts which have the potential to cause in-
jury, shall be so arranged, enclosed or guarded as
to provide adequate protection against the risk of
personal injury.

N/A

8.2.1

Protection of senice persons

Protection shall be provided such that unintentional
contact with hazardous mowving parts is unlikely dur-
ing senicing operations. If a guard over a hazard-
ous mowving part may need to be removed for ser-
vicing, the marking of symbol 15 of Table C.1 shall
be applied on or near the guard.

Barrier and the marking of
symbol 15 of Table C.1 is
provided for senice persons.

8.3

Stability

N/A

Equipment and assemblies of equipment not se-
cured to the building structure before operation
shall be physically stable in NORMAL USE.

The PCE is wall mounted
equipment.

N/A

8.4

Provisions for lifting and carrying

If carrying handles or grips are fitted to, or supplied
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with, the equipment, they shall be capable of with-
standing a force of four times the weight of the
equipment.

Equipment or parts having a mass of 18 kg or more
shall be provided with a means for lifting and carry-
ing or directions shall be given in the manufactur-
er's documentation.

8.5

Wall mounting

Mounting brackets on equipmentintended to be
mounted on a wall or ceiling shall withstand a force
of four times the weight of the equipment.

Mounting brackets and wall
construction for installation
condition are specified in in-
stallation manual.

Mounting brackets withstand
a force of four times the
weight of the equipment.

8.6

Expelled parts

N/A

Equipment shall contain or limit the energy of parts
that could cause a HAZARD if expelled in the event
of a fault.

No such parts.

N/A

PROTECTION AGAINST FIRE HAZARDS

Resistance to fire

This subclause specifies requirements intended to
reduce the risk of ignition and the spread of flame,
both within the equipment and to the outside, by the
appropriate use of materials and components and
by suitable construction.

Suitable and appropriate
materials, components and
construction are used to
reduce the risk of ignition and
the spread of flame.

9.11

Reducing the risk of ignition and spread of flame

For equipment or a portion of equipment, there are
two alternative methods of providing protection
against ignition and spread of flame that could af-
fect materials, wiring, wound components and elec-
tronic components such as integrated circuits, tran-
sistors, thyristors, diodes, resistors and capacitors.

9.1.2

Conditions for a fire enclosure

A FIRE ENCLOSURE is required for equipment or
parts of equipment for which Method 2 is not fully
applied and complied with.

A FIRE ENCLOSURE is
required for equipment or
parts of equipment.

9.1.2.1

Parts requiring a fire enclosure

Except where Method 2 is used, or as permitted in
9.1.2.2, the following are considered to have a risk
of ignition and, therefore, require a FIRE
ENCLOSURE:

— components in PRIMARY CIRCUITS
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— components in SECONDARY CIRCUITS sup-
plied by power sources which exceed the limits
for a LIMITED POWER SOURCE as specified

in9.2;

— components in SECONDARY CIRCUITS sup-
plied by a LIMITED POWER SOURCE as
specified in 9.2, but not mounted on a material
of FLAMMARBILITY CLASS V-1,

— components within a power supply unit or as-
sembly having a limited power output comply-
ing with the criteria for a LIMITED POWER
SOURCE as specified in 9.2, including overcur-
rent protective devices, limiting impedances,
regulating networks and wiring, up to the point
where the LIMITED POWER SOURCE output
criteria are met;

— components having unenclosed arcing parts,
such as open switch and relay contacts and
commutators, in a circuitat HAZARDOUS
VOLTAGE or at a HAZARDOUS ENERGY
LEVEL; and

— insulated wiring, except as permitte in 9.1.2.2.

9.1.2.2

Parts not requiring a fire enclosure

See abowe.

N/A

9.1.3

Materials requirements for protection against fire
hazard

9.1.31

General

ENCLOSURES, components and other parts shall
be so constructed, or shall make use of such mate-
rials, that the propagation of fire is limited.

Metal enclosure provided.

9.1.3.2

Materials for fire enclosures

If an enclosure material is not classified as speci-
fied below, a test may be performed on the final en-
closure or part of the enclosure, in which case the
material shall additionally be subjected to periodic
SAMPLE testing.

Metal enclosure provided.

9.1.3.3

Materials for components and other parts outside
fire enclosures

Except as otherwise noted below, materials for
components and other parts (including
MECHANICAL ENCLOSURES, ELECTRICAL
ENCLOSURES and DECORATIVE PARTS); lo-
cated outside FIRE ENCLOSURES, shall be of
FLAMMABILITY CLASS HB.

FLAMMABILITY CLASS HB
or better used.

9.1.3.4

Materials for components and other parts inside fire
enclosures

FLAMMABILITY CLASS V-2
or better used.
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9.1.3.5 Materials for air filter assemblies No such materials. N/A
9.1.4 Openings in fire enclosures P
9.14.1 General No openings in fire P
enclosures.
For equipment that is intended to be used or in- P

stalled in more than one orientation as specified in
the product documentation, the following require-
ments apply in each orientation.

These requirements are in addition to those in the P
following sections:

— 7.3.4, Protection against direct contact; P

— 7.4, Protection against energy hazards;

— 13.5, Openings in enclosures

9.1.4.2 Side openings treated as bottom openings See abowe. N/A
9.1.4.3 Openings in the bottom of a fire enclosure See above. N/A
The bottom of a FIRE ENCLOSURE or individual N/A

barriers, shall provide protection against emission
of flaming or molten material under all internal
parts, including partially enclosed components or
assemblies, for which Method 2 of 9.1.1 has not
been fully applied and complied with.

9.1.4.4 Equipment for use in a CLOSED ELECTRICAL N/A
OPERATING AREA
The requirements of 9.1.4.3 do not apply to FIXED N/A

EQUIPMENT intended only for use in a CLOSED
ELECTRICAL OPERATING AREA and to be
mounted on a concrete floor or other non-combus-
tible surface. Such equipment shall be marked as
follows:

WARNING: FIRE HAZARD SUITABLE FOR N/A
MOUNTING ON CONCRETE OR OTHER NON-
COMBUSTIBLE SURFACE ONLY

9.1.4.5 Doors or cowvers in fire enclosures P

9.1.4.6 Additional requirements for openings in transporta- | PCE not for transportable N/A
ble equipment equipment.

9.2 LIMITED POWER SOURCES Not applied. N/A

9.2.1 General N/A

9.2.2 Limited power source tests N/A

9.3 Short-circuit and overcurrent protection

9.3.1 General

The PCE shall not present a hazard, under short- | No overcurrent hazards was
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circuit or overcurrent conditions at any port, includ-
ing phase-to-phase, phase-to-earth and phase-to-
neutral, and adequate information shall be provided
to allow proper selection of external wiring and ex-
ternal protective devices.

presented by short circuits
and owerloads tests.

Refer to sub-clause 4.4.4.

9.3.2

Number and location of overcurrent protective
devices

Protection against short-circuits and overcurrents
shall be provided for all input circuits, and for output
circuits that do not comply with the requirements for
limited power sources in 9.2, except for circuits in
which no overcurrent hazard is presented by short-
circuits and overloads.

9.3.3

Short-circuit co-ordination (backup protection)

Protective devices provided or specified shall have
adequate breaking capacity to interrupt the maxi-
mum short circuit current specified for the port to
which they are connected. If protection that is pro-
vided integral to the PCE for an input port is not
rated for the short-circuit current of the circuit in
which it is used, the installation instructions shall
specify that an upstream protective device, rated
for the prospective short-circuit current of that port,
shall be used to provide backup protection.

Upstream protective device
for backup protection is
specified in the installation
manual.

10

PROTECTION AGAINST SONIC PRESSURE HAZARDS

10.1

General

The equipment shall provide protection against the
effect of sonic pressure. Conformity tests are car-
ried out if the equipment is likely to cause such
HAZARDS.

10.2

Sonic pressure and Sound level

10.2.1

Hazardous Noise Lewels

Sound pressure lewel is lower
than 80dB.

11

PROTECTION AGAINST LIQUID HAZARDS

N/A

11.1

Liquid Containment, Pressure and Leakage

No liquid contained in this
system, and energy staorage
battery used.

N/A

The liquid containment system components shall
be compatible with the liquid to be used.

N/A

There shall be no leakage of liquid onto live parts
as aresult of:

N/A

a) Normal operation, including condensation;

N/A
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b) Senicing of the equipment; or N/A
¢) Inadvertent loosening or detachment of hoses N/A
or other cooling system parts over time.
11.2 Fluid pressure and leakage N/A
11.2.1 Maximum pressure N/A
11.2.2 Leakage from parts N/A
11.2.3 Owerpressure safety device N/A
11.3 Oil and grease N/A
12 CHEMICAL HAZARDS N/A
12.1 General No chemical Hazards. N/A
13 PHYSICAL REQUIREMENTS P
13.1 Handles and manual controls It shall not be possible to fix P

them in wrong position if this
might result in a hazard.

Handles, knobs, grips, levers and the like shall be P
reliably fixed so that they will not work loose in nor-
mal use, if this might result in a hazard. Sealing
compounds and the like, other than selthardening
resins, shall not be used to prevent loosening. If
handles, knobs and the like are used to indicate the
position of switches or similar components, it shall
not be possible to fix them in a wrong position if this
might result in hazard.

13.1.1 Adjustable controls No such controls. N/A

13.2 Securing of parts Screws, nuts, washers, P
springs or similar parts are
secured so as to withstand
mechanical stresses

occurring
13.3 Provisions for external connections P
13.3.1 General Appropriate provisons for P
external connections applied.
13.3.2 Connection to an a.c. Mains supply P
13.3.2.1 General Terminals provided for
permanent connection to the
PV supply.
For safe and reliable connection to a MAINS sup- P
ply, equipment shall be provided with one of the fol-
lowing:
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— terminals or leads or a non-detachable power P
supply cord for permanent connection to the
supply; or
— anon-detachable power supply cord for con- N/A
nection to the supply by means of a plug
— an appliance inlet for connection of a detacha- N/A
ble power supply cord; or
— amains plug that is part of direct plug-in equip- N/A
ment as in 13.3.8
13.3.2.2 Permanently connected equipment A set of terminals as specified P
in 13.3.3 for external
connection of supply cords.
13.3.2.3 | Appliance inlets N/A
13.3.2.4 Power supply cord Not provided, but technical N/A
requirements provided in user
manual.
13.3.2.5 Cord anchorages and strain relief No power supply cords N/A
provided.
For equipment with a non-detachable power supply N/A
cord, a cord anchorage shall be supplied such that:
— the connecting points of the cord conductors N/A
are relieved from strain; and
— the outer covering of the cord is protected from N/A
abrasion.
13.3.2.6 Protection against mechanical damage No power supply cords N/A
provided, however plastic inlet
bushings provided ready for
use.
13.3.3 Wiring terminals for connection of external conduc- P
tors
13.3.3.1 Wiring terminals Terminals for power supply P
cords connection by means of
screws.
13.3.3.2 Screw terminals Screws and nuts which clamp P
external supply conductors
have athread conforming to
ISO 261 or ISO 262.
13.3.3.3 | Wiring terminal sizes The terminals meet the P
temperature rise test of 4.3
when connected using wire
sizes as specified in the
documentation or in Table 24.
13.3.3.4 Wiring terminal design Lug terminals applied, and the P

cable lug clamped by nut.
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13.3.3.5

Grouping of wiring terminals

Terminals located in proximity
to each other.

13.3.3.6

Stranded wire

Lug terminals applied.

13.3.4

Supply wiring space

Lug terminals applied, and the
cable lug is clamped by nut
without the risk of damage to
the conductors or their
insulation.

13.3.5

Wire bending space for wires 10 mmz2 and greater

Considered.

13.3.6

Disconnection from supply sources

Disconnect devices provided.

13.3.7

Connectors, plugs and sockets

The misconnection is unlikely
for PV or DC connectors.

13.3.8

Direct plug-in equipment

Not direct plug-in use.

N/A

13.4

Internal wiring and connections

13.4.1

General

The insulation, conductors
and routing of all wires of the
equipment is suitable for the
electrical, mechanical,
thermal and environmental
conditions of use.

13.4.2

Routing

Wires are routed away from
sharp edges, screw threads,
burrs, fins, moving parts,
drawers, and similar parts,
which could abrade the wire
insulation.

13.4.3

Colour coding

The green/yellow color coding
wire only used for protective
earthing conductor.

13.4.4

Splices and connections

All splices and connections
are mechanically adequate
secure and provided electrical
continuity. The likelihood of
loose is impossible.

13.4.5

Interconnections between parts of the PCE

The communication cable
only used for senvicing, no
any physical damage or

mechanical damage likely.

13.5

Openings in enclosures

Not opening in metal
enclosure.

N/A

13.5.1

Top and side openings

N/A

Openings in the top and sides of ENCLOSURES
shall be so located or constructed that itis unlikely
that objects will enter the openings and create haz-
ards by contacting bare conductive parts.

N/A
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13.6 Polymeric Materials P

13.6.1 General See below.

13.6.1.1 Thermal index or capability Appropriate electrical,

mechanical, thermal and
flammability degree polymeric
materials provided.

13.6.2 Polymers sening as enclosures or barriers prevent-| Metal enclosure used. N/A
ing access to hazards

13.6.2.1 Stress relief test See abowe. N/A

13.6.3 Polymers sening as solid insulation See below. P

13.6.3.1 Resistance to arcing P

13.6.4 UV resistance Metal enclosure provided. N/A
Polymeric parts of an OUTDOOR ENCLOSURE re- N/A

quired for compliance with this standard shall be
sufficiently resistance to degradation by ultra-violet
(UV) radiation

13.7 Mechanical resistance to deflection, impact, or drop P
13.7.1 General See below.
13.7.2 250-N deflection test for metal enclosures A steady force of 250 N

applied for 5 s, after test no
hazards occurred.

13.7.3 7-J impact test for polymeric enclosures Impact test applied on the P
display screen cower.
13.7.4 Drop test Not for hand - held, direct N/A
plug - in, or transportable
equipment.
13.8 Thickness requirements for metal enclosures P
13.8.1 General P
13.8.2 Cast metal N/A
13.8.3 Sheet metal N/A
14 COMPONENTS
14.1 General Components that are certified

to IEC and /or national stand-
ards are used correctly within
their ratings. Components not
cowered by IEC standards are
tested under the conditions
present in the equipment.

See appended table 14.1.

Where safety is inwlved, components shall be P
used in accordance with their specified RATINGS
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unless a specific exception is made. They shall
conform to one of the following:

a) applicable safety requirements of a relevant
IEC standard. Conformity with other require-
ments of the component standard is not re-
quired. If necessary for the application, compo-
nents shall be subjected to the test of this
standard, except that itis not necessary to
carry out identical or equivalent tests already
performed to check conformity with the compo-
nent standard;

b) the requirements of this standard and, where
necessary for the application, any additional ap-
plicable safety requirements of the relevant IEC
component standard;

c) if thereis no relevant IEC standard, the require-
ments of this standard;

d) applicable safety requirements of a non-IEC
standard which are at least as high as those of
the applicable IEC standard, provided that the
component has been approved to the non-IEC
standard by a recognized testing authority.

Components such as optocouplers, capacitors,
transformers, and relays connected across basic,
supplemental, reinforced, or double insulation shall
comply with the requirements applicable for the
grade of insulation being bridged, and if not previ-
ously certified to the applicable component safety
standard shall be subjected to the woltage test of
7.5.2 as routine test.

14.2

Motor Overtemperature Protection

N/A

Motors which, when stopped or prevented from
starting (see 4.4.4.3), would present an electric
shock HAZARD, a temperatur HAZARD, or a fire
HAZARD, shall be protected by an overtemperature
or thermal protection device meeting the require-
ments of 14.3.

N/A

14.3

Overtemperature protection devices

Approved overtemperature
protective devices used and
for which appropriate rating
was selected for use and do
not operate in normal use.

For overtemperature
protection test or evaluation
see appended table 4.4.4.

14.4

Fuse holders

Fuse holders with fuses are
not intended to be
replaceable by an

N/A
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OPERATOR.
14.5 MAINS woltage selecting devices No such devices. N/A
14.6 Printed circuit boards P
Printed circuit boards shall be made of material with | PCB materials with a P
a flammability classification of V-1 of IEC 60707 or |flammability classification
better. of V-1 or better used.
This requirements does not apply to thin-film flexi- P

ble printed circuit boards that contain only circuits
powered from limited power sources meeting the
requirements of 9.2.

Conformity of the flammability RATING is checked P
by inspection of data on the materials. Alternatively,
conformity is checked by performing the V-1 tests
specified in IEC 60707 on three samples of the rel-
evant parts.

14.7 Circuits or components used as transient ovenvolt- N/A
age limiting devices

If control of transient overwltage is employed in the | No such components. N/A
equipment, any ovenvwltage limiting component or
circuit shall be tested with the applicable impulse
withstand woltage of Table 7-10 using the test
method from 7.5.1 except 10 positive and 10 nega-
tive impulses are to be applied and may be spaced
up to 1 min apart.

14.8 Batteries N/A

Equipment containing batteries shall be designed to | Not batteries used. N/A
reduce the risk of fire, explosion and chemical leaks
under normal conditions and after a single fault in
the equipment including a fault in circuitry within the
equipment battery pack.

14.8.1 Battery Enclosure Ventilation N/A
14.8.1.1 Ventilation requirements N/A
14.8.1.2 Ventilation testing N/A
14.8.1.3 Ventilation instructions N/A
14.8.2 Battery Mounting N/A

Compliance is verified by the application of the N/A

force to the battery's mounting surface. The test
force is to be increased gradually so as to reach the
required value in5to 10 s, and is to be maintained
at that value for 1 min. A nonmetallic rack or tray
shall be tested at the highest normal condition op-
erating temperature.

14.8.3 Electrolyte spillage N/A

Battery trays and cabinets shall have an electrolyte- N/A
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resistant coating.

The ENCLOSURE or compartment housing a N/A
VENTED BATTERY shall be constructed so that
spillage or leakage of the electrolyte from one bat-
tery will be contained within the ENCLOSURE and
be prevented from:

a) reaching the PCE outer surfaces that can be N/A
contacted by the USER
b) contaminating adjacent electrical components N/A
or materials; and
c) bridging required electrical distances N/A
14.8.4 Battery Connections N/A
Rewerse battery connection of the terminals shall N/A

be prevented if reverse connection could resultin a
hazard within the meaning of this Standard

14.8.5 Battery maintenance instructions N/A

The information and instructions listed in 5.3.4.1 N/A
shall be included in the operator manual for equip-
ment in which battery maintenance is performed by
the operator, or in the senice manual if battery
maintenance is to be performed by senice person-

nel only.
14.8.6 Battery accessibility and maintainability N/A
Battery terminals and connectors shall be accessi- N/A

ble for maintenance with the correct TOOLS. Bat-
teries with liquid electrolyte, requiring maintained
shall be so located that the battery cell caps are ac-
cessible for electrolyte tests and readjusting of
electrolyte levels.

15 SOFTWARE AND FIRMWARE PERFORMING SAFETY FUNCTIONS

Firmware or software used in or with PCE, that per- | Single fault safe compliance.
forms one or more safety functions the failure of Failures evaluation and risk
which could result in a risk of fire, electric shock or analysis were performed by
other hazard as specified by this standard, shall be | yeans of fault simulation or
evaluated in accordance with Annex B. single fault conditions. (refer

to subclause of 4.4.4).

A Annex A, Measurement of clearance and creepage distances (normative) P
Annex B, Programmable Equipment (normative) N/A

B.1 Software or Firmware That Perform Safety Critical | Refer to subclause 15. N/A
Functions
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B.1.1 All software or firmware that performs a critical N/A

safety function/s, such as protection from excessive
temperature, over current or improper synchroniza-
tion of AC source, where failure of which can result
in a risk of fire, electric shock or other hazard as
specified by this document, shall be evaluated by
one of the following means.

a) All software or firmware limit or control shall be
disabled before the test to evaluate the hardware
circuitry during the abnormal test condition of the
safety function, and the hardware sensor compo-
nent that is monitored by the firmware or software
is modified or disabled to prevent the software or
firmware from reading or responding to the abnor-
mal condition.

b) Protection Controls employing software or firm-
ware to perform their function(s), shall be so con-
structed that they comply with IEC 60730-1 Annex
H to address the risks identified in B2.1. Each com-
bination of microprocessor model, manufacturer
and firmware/software version used in the produc-
tion of a PCE shall be evaluated as specified in the
remainder of Annex B.

Exception: For units with firmware/software that has
been found to be compliant with the remainder of
Annex B, subsequent firmware/software revisions
may be entitled to a limited revaluation for the re-
vised firmware or software. The scope of the re-
evaluation shall be defined by the potential impact
of the firmware or software revisions and the appli-
cable portions of IEC 60730-1 Annex H shall be re-

applied.
B.2 Evaluation of Controls Employing Software Refer to subclause 15. N/A
B.2.1 Risk Analysis N/A
B.2.1.1 A risk analysis shall be conducted to determine a N/A

set of risks and that the software addresses the
identified risks. The risk analysis shall be con-
ducted based on the safety requirements for the
programmable component.

B.2.1.3 An analysis shall be conducted to identify the criti- N/A
cal, non-critical, and supenisory parts of the soft-
ware.

B.2.1.4 An analysis shall be conducted to identify transi- N/A

tions or states that can result in arisk.

B.2.1.5 Risks to be considered include, but are not limited N/A
to function associated with the following:

a) Temperature control, monitoring and response
(ie. Coolant, internal ambient, device)

b) Safety interlocks
¢) Synchronization between multiple AC sources

TRF No. IEC62109_1B



A TUVRheinland®

www.tuv.com Page 57 of 99 Report No.: CN22U9PH 001
IEC 62109-1

Clause Requirement — Test Result — Remark Verdict

e) Emergency stop of operation (including staged

shutdown/sequencing)

f) Connection/Disconnection — from an input source

and output source

g) RCD functions

h) Over current protection or control

i) The software must detect a hardware or software

malfunction and place the device in a safe state as

indicated per the “Risks Addressed State” defini-

tion.
C. Annex C, Symbols to be used in Equipment Marking (normative) P
D. Annex D, Test Probes for Determining Access (informative) P
E. Annex E, RCDs (informative) N/A
E.l Selection of RCD type in AC circuits N/A
F. Annex F, Altitude correction for clearances (informative) P
G. Annex G, Clearance and creepage distance determination for frequencies greater N/A

than 30kHz
G.1 Clearance N/A
G.2 Creepage distance N/A
H. Annex J, Measuring Instrument for Touch Current Measurements P
H.1 Measuring instrument Considered. P
H.2 Alternative measuring instrument Not used. N/A
l. Annex K, Examples of Protection, Insulation and Overvwltage Category Require- P

ments for PCE
1.1 Protection, Insulation and Overvltage Considered. P
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4.2.2.6/4.7 | TABLE: electrical data in normal condition P
ASWT75K-LT
PV / DC Input Grid / AC Output
P/P, Test
[A] N [A] (W] [A] (V] [A] (W]
100 832 | 853.36| 90.67 77§’g7' 114.0 | 23052 | 109.32 755; 2.0 A
100 8+32 630.9 | 122.09 778%8' 114.0 | 230.88 | 109.05 75329'9 B
100 832 | 459.23 | 169.01 77353' 114.0 | 230.52 | 109.07 75336'5 C
ASWB8OK-LT
PV / DC Input Grid / AC Output
P/Py Test
[A] N [A] (W] [A] [V] [A] (W]
100 8*32 854.68 96.7 82((;);19. 127.0 230.94 116.71 80723’2 A
100 8*32 630.8 | 129.95 81?:3' 127.0 230.57 116.03 80152’7 B
100 832 | 459.64 | 180.78 82;328' 127.0 | 23057 | 116.71 806;‘7'5 c
ASWI100K-LT
PV / DC Input Grid / AC Output
P/P, Test
[A] \ [A] (W] [A] [Vl [A] [W]
100 10*32 856.75 | 120.1 10289 158.8 230.75 145 100278. A
4.64 61
100 10*32 625.38 | 163.87 10247 158.8 230.75 | 144.722 100122. B
3.29 29
100 10*32 465.59 | 221.56 10300 158.8 230.71 144 .84 100138, C
8.13 79
ASWI110K-LT
PV / DC Input Grid / AC Output
P/Py Test
[A] V] [A] (W] [A] N [A] [W]
100 10*32 854.39 | 132.76 1613213 174.7 230.84 159.74 11%210' A
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100 10*32 632.73 | 178.69 11305 174.7 232.81 [ 159.53 110399. B
7.57 08
100 | 10432 | 464.72 | 24456 | 11320 | 1747 | 23085 | 159.12 | 110143 C
4.93 12
Note(s):

Test conditions:

A. I/P: Vwprp max=850Vd.c., O/P: Ur=230Va.c.
B. I/P: Vmpr Nnom=630Vd.c., O/P: Ur=230Va.c.
C. I/P: Vupep min =460Vd.c., O/P: Ur=230Va.c.

4.3 TABLE: Thermal testing ( ASW110K-LT) P
testwoltage (V) .ovvvvveiiiiiiiiiiieee, . | See below —
EL(PC) i S —
T2 (°C) e S —
Test condition
maximum temperature Tof | 850Vd.c., 850Vd.c 460vd.c., 460Vd.c allowed
rt/at: 230Va.c., el 230Va.c. Rl T °C
[FENEL: . 230Va.c., N, 230va.c., max (°C)
(derating to 110kW (derating to 110kW
63.73kW) 65.50kW)
Ambient 60.0 42.0 60.0 44.0 -
BOOSTL transistor D100 77.44 69.16 84.87 82.87 130
BOOST1 transistor Q100 79.53 70.65 89.65 89.61 130
BUS film capacitor C165
and C166 cavity 81.69 81.39 83.67 85.96 105
Inverter Snubber capacitor
C158 and C169 cavity 83.43 85.28 84.89 87.59 110
V-phase T1 tube driving re-
sistance 92.32 98.05 92.02 97.77 130
W-phase BUSN copper foil 83.13 78.28 83.77 81.64 130
C152 INV side shell tem-
perature 81.36 79.79 82.57 83.36 105
Inverter Snubber capacitor 83.61 84.84 84.50 86.70 110
Ci167
DC SWITCH HOUSING 77.20 71.48 80.09 79.12 85
BOOST driver chip U104 79.23 75.08 83.94 85.27 125
Electrolytic capacitor C173
at BOOST side 77.57 71.58 80.45 78.74 105
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Test condition
maximum temperature Tof | 850Vd.C., 850Vd.c 460vd.c., 460Vd.c allowed
rt/at: 230Va.c., "o 230Va.c. e T °C
part/at: ) 230va.c., N 230Va.c., max (°C)
(derating to 110kW (derating to 110KW
63.73kW) 65.50kW)

U-phase T2 tube driving re-

sistance 94.38 97.44 92.34 96.39 130
INV drive board electrolytic

capacitor 83.51 79.29 84.50 82.81 125
IO board SPS SELV24V

rectifier diode D522 84.65 78.75 86.61 83.82 130
IO board SPS 15V electro-

lytic capacitor C578 89.22 83.79 90.79 88.15 105
24V electrolytic capacitor

C581 of 10 board SPS 94.12 88.83 95.52 93.21 105
IO board SPS SELV_ 24V

electrolytic capacitor cham- 96.79 91.51 98.13 95.85 105
ber 1 (C579-C581)

IO board 24V to 5V power

supply chip U508 98.40 94.37 100.26 99.11 125
IO board 15V to 12VF

power supply chip U509 87.87 82.21 89.31 86.48 125
IO board SELV_ 24V

to+8V_ S power supply 80.42 74.52 82.33 79.51 125
chip U545

IO board SPS 15V rectifier

diode D520 97.25 92.05 98.66 96.04 125
IO board SPS U531 80.80 75.43 82.38 80.13 125
CNTL board CPLD 82.00 76.51 83.33 80.82 125
CNTL board 5V to 3V3

power supply chip (U106) 85.75 79.88 87.25 84.42 125
CNTL board pair DSP 92.60 87.16 93.96 91.43 125
CNTL board main DSP 93.68 87.95 95.14 92.43 125
IO board SPS electrolytic

capacitor C565 88.07 83.67 89.61 87.65 125
IO board SPS U517 82.22 79.07 82.47 81.91 125
10 board RLY drive circuit 87.36 85.02 89.18 89.50 130
Q506

I/O board V phase inverter

current sensor shell tem- 78.38 73.18 80.23 77.92 85
perature
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Test condition
maximum temperature Tof | 850Vd.C., 850Vd.c 460vd.c., 460Vd.c allowed
rt/at: 230Va.c., D 230Va.c. s T °C
part/at: ) 230va.c., N, 230va.c., max (°C)
(derating to 110kW (derating to 110KW
63.73kW) 65.50kW)

Core temperature at air gap

of SPS main transformer 88.09 85.83 89.84 90.29 115
RCD absorption cement re-

sistance R433 and R436 of 104.65 98.58 107.51 104.87 130
IO board SPS

:\(/?ObSoaQr%szPs main circuit 112.74 106.20 112.49 109.50 130
Air gap junction between

coil and magnetic core of 85.88 80.26 87.54 85.13 115
SPS CT of |0 board

IO board SPS 24V rectifier

diode D521 105.73 99.75 106.53 104.04 130
PIN4 of IO board RLY501 89.83 103.54 91.37 106.20 120
IO board LC filter capacitor

505 housing 81.14 76.89 80.97 79.11 105
IO board LC filter capacitor

523 shell temperature (near 80.01 75.29 80.65 78.52 105
522)

I/O board LC filter capacitor

C513 and C514 cavity 81.38 78.16 81.99 81.40 105
I/O board inverter circuit

sensor HCT501 shell tem- 79.85 76.51 81.44 80.82 125
perature

IO board inverter current

sensor JP503 through core 81.01 80.38 82.89 84.92 125
copper bar

VO board €530 and €529 78.88 74.64 80.73 79.54 110
Intermediate winding tem-

perature of power fre- 89.40 102.20 92.42 107.01 130
guency inductor CT502

Core temperature of power

frequency inductor CT502 86.19 91.47 88.49 96.21 130
Case temperature of GFCI

sensor CT501 on 10 board 78.99 74.93 80.76 79.57 115
Intermediate winding of

common mode inductor 87.23 98.01 90.44 102.88 130
CT503
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Test condition
maximum temperature Tof | 850Vd.C., 850Vd.c 460vd.c., 460Vd.c allowed
rt/at: 230Va.c., D 230Va.c. s T °C
part/at: ) 230va.c., N 230Va.c., max (°C)
(derating to 110kW (derating to 110KW
63.73kW) 65.50kW)
MPPT board C220 77.56 72.04 81.62 83.87 110
P yapputfim capaciiance 76.93 70.65 80.02 78.97 105
W-phase DC+copper foil 86.29 90.30 88.59 93.80 130
]'c\giTPT board K106 copper 78.23 73.38 83.32 88.41 130
P122 terminal block at DC+ 77.67 71.75 81.49 82.36 105
PV current sensor
(HCT100) 79.39 73.62 83.34 84.48 125
MPPT board HCT105 78.91 73.12 82.73 83.98 125
P112 terminal block at DC 77.38 71.67 81.31 82.28 105
MPP T board K100 side 76.92 70.63 79.86 78.31 85
PIN4 copper foil of RLY505
on bottom surface of IO 82.60 85.92 84.51 90.49 130
board
Copper foil at the intermedi-
ate phase connection point
between the common mode
inductor on the BOTTOM 82.02 83.37 84.28 88.07 130
side of the 10 board and
the V-phase output terminal
Annular temperature at the
center above the |0 board 78.60 73.97 80.30 78.63 85
(relay)
Ambient temperature in
front of upper cover 61.58 42.37 61.87 44.41 -
Ambient temperature under
hanging plate 61.63 42.41 61.93 44.28 70
INV drive board U phase 94.27 89.74 91.13 89.20 115
R431
W-phase inverter inductor
lower surface copper wire 103.95 111.26 86.65 88.55 130
U-phase inverter module
T2 tube wafer correspond- 93.91 96.24 92.49 91.39 130
ing to the radiator hole
W-phase inverter module 99.13 106.99 93.84 92.50 130
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Test condition
maximum temperature Tof | 850Vd.C., 850Vd.c 460vd.c., 460Vd.c allowed
rt/at: 230Va.c., D 230Va.c. s T °C
part/at: : 230va.c., N, 230va.c., max (°C)
(derating to 110kW (derating to 110KW
63.73kW) 65.50kW)

clamping diode D5 at the

corresponding radiator hole

BUS N C505 copper foil 94.30 99.81 88.38 94.20 105
Copper foil between CT503

and capacitor 79.19 75.44 81.02 80.12 130
IO board SPS Q511 85.86 80.46 87.77 85.46 130
Side of BUSN-P501 89.00 87.47 83.82 83.13 105
MCU-U109 of CNTL board 82.20 76.39 83.81 81.02 105
K509 side 79.26 74.82 81.03 79.47 85
AC board G501 79.56 75.98 81.42 80.63 85
IO board SPS U537 80.74 75.33 82.32 79.99 125
J104 wire sheet 75.74 68.85 78.33 75.55 105
Electrolytic capacitor cham-

ber 1 of upper left part of 77.82 71.54 80.72 77.39 105
BUS capacitor board

BUS capacitor body (c116) 78.65 72.29 82.96 79.53 105
BUS capacitor body (c111) 78.65 72.08 82.88 78.47 105
DC+cable cover from BUS

capacitor board to PSDR 78.31 72.22 80.69 77.60 105
board

BOOST5-P119 cable cover 76.77 70.36 79.92 78.68 105
MPPT and PSDR connec-

tion DC wire cover P114 77.60 72.15 81.75 83.11 105
PV5+thread leather 77.70 72.50 81.99 84.92 105
Y capacitance at DC03+ 75.83 68.85 78.73 76.66 110
IO board SPS U543 80.28 74.93 81.71 79.44 85
AC board Q504 86.86 83.78 88.55 88.21 130
AC board D506 89.72 87.93 91.93 91.74 130
AC board C521 83.43 81.03 85.19 85.31 105
AC board U501 82.85 79.13 84.69 85.55 125
IO board SPS L501 101.09 88.44 102.81 101.37 120
IO board SPS Q527 85.63 92.21 87.48 85.21 130
IO board SPS D519 98.12 88.92 102.50 99.85 130
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Test condition
maximum temperature Tof | 850Vd.C., 850Vd.c 460vd.c., 460Vd.c allowed
rt/at: 230Va.c., D 230Va.c. s T °C
part/at: _ 230Va.c., a.C., 230Va.c., max (°C)
(derating to 110kW (derating to 110KW
63.73kW) 65.50kW)

IO board SPS C604 93.72 75.08 95.30 93.41 125
Communication optocou-

pler (U512) 80.87 96.49 82.70 79.92 105
IO board SPS D510 102.83 88.07 104.66 101.90 130
IO board SPS ZD511 94.09 84.44 96.01 93.41 130
AC board Q501 86.65 77.45 88.39 88.91 130
CNTR board NTC (R970) 82.74 76.39 83.91 81.50 125
CNTR board U103 82.21 74.99 83.72 80.88 125
CNTR board U110 81.14 75.88 82.70 79.92 85
CNTR board X101 78.31 76.34 79.94 77.09 85
CNTR board C204 electro-

lytic capacitor 81.94 73.62 83.48 80.93 85
Phase V wire sheet (AC

side wire) 80.21 57.24 82.31 84.00 105
BOOST1 lower surface

copper wire 68.72 55.58 87.33 100.55 135
fg’rg transformer bottom 109.79 105.63 108.74 106.02 130
U phase terminal block of

AC junction box 79.78 93.56 81.93 83.88 105
U-phase AC terminal strip

in the chassis (AC con- 82.83 52.31 85.80 96.77 105
nector)

SPS transformer TX502

skeleton 87.95 75.66 88.98 86.24 105
ISO relay 81.49 71.79 83.26 80.65 85

Y capacitor at AC side 77.68 74.47 79.32 76.33 115
PV side common mode in-

ductance 80.37 74.51 82.29 79.45 125
Electrolytic capacitorat PV 80.38 80.36 82.24 79.45 105
Drive transformer 86.15 72.39 87.94 85.37 125
Internal fan 78.25 52.87 78.36 77.62 80
External fan 70.19 60.48 69.31 53.32 80
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Test condition
maximum temperature Tof | 850Vd.C., 850vd.c., 460vd.c., 460Vd.c.. allowed
part/at: 230vac., | oavac. 230va.c, | o3gvac., | Tmax(®C)
(derating to 110kW (derating to 110KW
63.73kW) 65.50kW)
DC switch handle 66.03 50.61 67.22 55.18 70
Inverter backplane 66.89 55.38 65.87 50.94 100*
Heat sink 69.04 82.80 70.52 58.40 100*
T Frorer R1 R2 T allowed insulation
Temperature T of winding: @) @) °C) Tmax (°C) -
Note(s):
Test condition
maximum temperature Tof | 4600vVd.c. | o\ 8sovd.c., 850vd.c., allowed
part/at: (353\/.&(:" 253Va.c., (353\/.& - 253va.c., | Tmax(°C)
eratlng to 110kW era.t|ng to 110kW
60.35kW) 60.77kW)
Ambient 60.0 37.0 60.0 37.0 -
BOOST1 transistor D100 79.02 73.38 73.44 61.01 130
BOOST1 transistor Q100 84.60 82.51 74.68 61.56 130
BUS film capacitor C165
and C166 cavity 80.78 79.67 78.83 74.37 105
Inverter Snubber capacitor
C158 and C169 cavity 81.59 80.88 80.16 77.62 110
V-phase T1 tube driving re-
sistance 87.21 88.62 87.91 88.14 130
W-phase BUSN copper foil 80.61 74.17 80.23 70.39 130
C152 INV side shell tem-
perature 78.56 74.74 77.49 70.47 105
inverter Snubber capacitor 80.06 77.60 79.37 75.13 110
DC SWITCHHOUSING 77.31 73.46 74.53 64.40 85
BOOST driver chip U104 80.63 78.22 76.31 68.18 125
Electrolytic capacitor C173
at BOOST side 77.16 71.31 74.61 63.97 105
U-phase T2 tube driving re- | g7 19 86.20 89.76 86.79 130

sistance
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Test condition
maximum temperature T of 4265(?30\>/dc 460Vd.c., gggydc 850Vvd.c., allowed
part/at: « t_a'c't’ 2vac, | o t_a'c't’ 253vac., | Tmax (°C)
erating to 110kW erating to 110kW
60.35kW) 60.77kW)

INV drive board electrolytic

capacitor 80.92 74.84 80.35 70.93 125
IO board SPS SELV24V

rectifier diode D522 83.75 76.79 81.98 71.29 130
IO board SPS 15V electro-

lytic capacitor C578 87.70 81.07 86.50 76.10 105
24V electrolytic capacitor

C581 of 10 board SPS 91.16 84.69 90.08 79.90 105
IO board SPS SELV_ 24V

electrolytic capacitor cham- 93.97 87.49 92.98 82.89 105
ber 1 (C579-C581)

IO board 24V to 5V power

supply chip U508 95.46 90.01 93.93 84.75 125
IO board 15V to 12VF

power supply chip U509 86.83 79.81 85.52 74.80 125
IO board SELV_ 24V

to+8V_ S power supply 79.54 72.58 77.83 67.19 125
chip U545

IO board SPS 15V rectifier

diode D520 94.55 87.79 93.72 83.19 125
IO board SPS U531 79.33 72.80 77.94 67.76 125
CNTL board CPLD 80.24 73.47 79.07 68.67 125
CNTL board 5V to 3V3

power supply chip (U106) 85.17 78.04 83.89 73.14 125
CNTL board pair DSP 90.86 84.06 89.74 79.28 125
CNTL board main DSP 92.26 85.38 91.07 80.45 125
IO board SPS electrolytic

capacitor C565 85.75 79.36 84.43 74.36 125
IO board SPS U517 79.07 74.27 78.77 70.32 125
10 board RLY drive circuit 85.15 80.83 83.90 75.99 130
Q506

I/O board V phase inverter

current sensor shell tem- 76.75 70.47 75.43 65.36 85
perature

Core temperature at air gap

of SPS main transformer 85.80 81.59 84.55 76.77 115
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Test condition
maximum temperature T of 4265(?30\>/dc 460Vd.c., gggydc 850Vvd.c., allowed
part/at: « t_a'c't’ 2vac, | o t_a'c't’ 253vac., | Tmax (°C)
erating to 110kW erating to 110kW
60.35kW) 60.77kW)

RCD absorption cement re-

sistance R433 and R436 of 107.44 100.37 105.48 94.41 130
IO board SPS

IO board SPS main circuit

MOS Q525 106.97 99.19 107.23 95.21 130
Air gap junction between

coil and magnetic core of 83.90 77.10 82.45 72.04 115
SPS CT of 10 board

IO board SPS 24V rectifier

diode D521 99.30 91.97 98.64 87.61 130
PIN4 of IO board RLY501 85.09 98.85 84.13 91.97 120
IO board LC filter capacitor

505 housing 77.57 71.51 77.61 68.14 105
IO board LC filter capacitor

523 shell temperature (near 77.30 71.01 76.72 66.96 105
522)

I/O board LC filter capacitor

C513 and C514 cavity 77.93 72.29 77.46 68.30 105
I/O board inverter circuit

sensor HCT501 shell tem- 77.76 73.45 76.59 68.48 125
perature

IO board inverter current

sensor JP503 through core 78.60 76.39 77.50 71.43 125
copper bar

I/O board C530 and C529

cavities 77.06 71.69 75.70 66.41 110
Intermediate winding tem-

perature of power fre- 85.32 94.77 83.86 90.14 130
guency inductor CT502

Core temperature of power

frequency inductor CT502 82.95 85.89 81.66 81.29 130
Case temperature of GFCI

sensor CT501 on IO board 77.01 71.66 75.65 66.64 115
Intermediate winding of

common mode inductor 83.88 91.35 82.34 86.40 130
CT503

MPPT board C220 78.37 76.71 75.64 65.16 110
PV input film capacitance 77.27 72.43 74.52 63.84 105
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Test condition
maximum temperature T of 4265(?30\>/dc 460Vd.c., gggydc 850Vvd.c., allowed
part/at: « t_a'c't’ 2vac, | o t_a'c't’ 253vac., | Tmax (°C)
erating to 110kW erating to 110kW
60.35kW) 60.77kW)

C155

W-phase DC+copper foil 85.87 89.26 84.57 85.74 130
MPPT board K106 copper 79.81 81.75 77.69 66.57 130
P122 terminal block at DC+ 78.47 75.92 75.63 64.92 105
PV current sensor

(HCT100) 80.11 77.90 76.89 66.71 125
MPPT board HCT105 79.66 77.52 76.43 66.27 125
P112 terminal block at DC 78.19 75.65 74.92 64.84 105
MPPT board K100 side 77.06 71.62 74.46 63.68 85
back

PIN4 copper foil of RLY505

on bottom surface of IO 79.85 81.37 79.09 76.53 130
board

Copper foil at the intermedi-

ate phase connection point

between the common mode

inductor on the BOTTOM 79.54 78.86 78.20 73.98 130
side of the 10 board and

the V-phase output terminal

Annular temperature at the

center above the 10 board 76.59 70.54 75.31 65.45 85
(relay)

Ambient temperature in

front of upper cover 60.61 36.68 60.03 35.85 -
Ambient temperature under

hanging plate 60.59 36.73 60.01 35.98 70
INV drive board U phase 87.82 81.10 91.24 81.43 115
R431

W-phase inverter inductor

lower surface copper wire 81.35 75.72 94.71 91.76 130
U-phase inverter module

T2 tube wafer correspond- 85.19 80.70 88.37 84.48 130
ing to the radiator hole

W-phase inverter module

clamping diode D5 at the 92.83 94.15 98.24 104.71 130
corresponding radiator hole
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Test condition
maximum temperature Tof | 4600Vvd.c., 460Vd.c. 850vd.c., 850Vd.c. allowed
part/at: (322:;‘; . 253Va.c., (522:; 'g . 253vac., | Tmax (°C)
60.35kW) 110kw 60.77kW) 110kW
BUS N C505 copper folil 84.08 85.31 88.64 87.06 105
gﬁg’ggﬁgigﬁt""ee” CT803 | 77 99 72.07 76.01 67.18 130
IO board SPS Q511 84.37 77.70 82.77 72.50 130
Side of BUSN-P501 80.54 75.50 84.30 76.20 105
MCU-U109 of CNTL board 80.00 72.89 78.70 67.75 105
K509 side 77.32 71.39 75.91 66.38 85
AC board G501 77.65 72.56 76.25 67.55 85
IO board SPS U537 79.28 72.68 77.92 67.69 125
J104 wire sheet 75.49 69.22 72.72 60.93 105
Electrolytic capacitor cham-
ber 1 of upper left part of 76.68 70.20 75.13 64.50 105
BUS capacitor board
BUS capacitor body (c116) 77.71 72.32 75.85 65.51 105
BUS capacitor body (c111) 77.37 71.62 75.91 65.62 105
DC+cable cover from BUS
capacitor board to PSDR 76.86 70.09 75.52 64.67 105
board
BOOST5-P119 cable cover 77.21 72.24 74.35 63.52 105
{\foiPDTCa\?vﬂg SDR comnec: 78.47 76.41 74.95 65.14 105
PV5+thread leather 78.69 78.15 75.12 65.70 105
Y capacitance at DC03+ 75.74 69.93 73.06 61.53 110
IO board SPS U543 78.72 72.15 77.46 67.27 85
AC board Q504 84.66 79.84 83.47 74.99 130
AC board D506 87.70 82.77 85.60 77.77 130
AC board C521 81.15 76.55 80.05 71.65 105
AC board U501 80.58 76.87 79.26 72.00 125
IO board SPS L501 98.05 92.30 96.65 87.16 120
IO board SPS Q527 84.18 77.51 82.60 72.28 130
IO board SPS D519 98.06 91.26 94.55 83.89 130
IO board SPS C604 91.13 85.07 89.88 80.03 125
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Test condition
maximum temperature T of 4265(?30\>/dc 460Vd.c., gggydc 850Vvd.c., allowed
part/at: « t_a'c't’ 2vac, | o t_a'c't’ 253vac. | Tmax (°C)
erating to 110kW erating to 110kW
60.35kW) 60.77kW)

Communication optocou-

pler (U512) 79.73 72.79 78.09 67.51 105
IO board SPS D510 101.12 93.58 99.40 87.92 130
IO board SPS ZD511 93.14 86.04 91.38 80.35 130
AC board Q501 84.46 80.37 83.19 75.46 130
CNTR board NTC (R970) 80.70 74.05 79.69 69.44 125
CNTR board U103 81.37 74.23 80.10 69.42 125
CNTR board U110 79.06 72.09 77.82 67.19 85
CNTR board X101 75.87 68.59 74.64 63.54 85
CNTR board C204 electro-

lytic capacitor 79.69 72.86 78.43 67.94 85
Phase V wire sheet (AC

side wire) 78.08 75.28 76.72 70.56 105
BOOST1 lower surface

copper wire 88.63 98.57 66.04 49.58 135
fg’rg transformer bottom 105.67 08.36 106.25 95.51 130
U phase terminal block of

AC junction box 77.64 75.28 76.22 70.92 105
U-phase AC terminal strip

in the chassis (AC con- 79.76 87.23 78.32 85.21 105
nector)

SPS transformer TX502

skeleton 85.52 78.51 84.68 73.92 105
ISO relay 80.81 73.89 79.23 68.60 85

Y capacitor at AC side 76.14 68.89 74.84 64.13 115
PV side common mode in-

ductance 79.44 72.47 77.77 67.08 125
Ei'gec”o'y“c capacitor at PV 79.41 72.44 77.78 67.08 105
Drive transformer 84.76 77.83 83.22 72.61 125
Internal fan 77.49 70.64 75.63 64.95 80
External fan 67.27 44.88 67.83 45.13 80
DC switch handle 65.64 48.36 64.17 44.63 70
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Test condition
maximum temperature T of 4265%%/‘10 460Vd.c., ggggdc 850Vd.c., allowed
part/at: (derati";‘; o | 23vac, | deraﬂi 'g .| 2s3vac, | Tmax(C)
110kW 110kW
60.35kW) 60.77kW)
Inverter backplane 64.06 42.86 64.56 42.82 100*
Heat sink 78.25 69.33 75.48 65.24 100*
Temperature T of winding: R1 R2 T allowed Tmax insulation class
Q) (©) (°C) (°C)
Note(s):
Test condition
: 460Vd.c. 460Vd.c. 460Vd.c. allowed
maximum temperature T ' ' y
el nl 850vd.c., | 23pva.c., 230va.c., 230va.c., 110kw | Tmax
Ol parv/at: 210Va.c,, . : (°C)
110kw | (deratingto | (Fan blocked, de- | (blanket,derating
62.42kW) rating to 498W) to 49.02kW)

Ambient 30.0 60 55.0 60.0 -
BOOSTL transistor 56.58 85.04 58.91 80.74 130
D100

BOOST1 transistor

Q100 57.72 89.83 60.57 85.16 130
BUS film capacitor C165

and C166 cavity 76.40 83.83 60.50 80.88 105
Inverter Snubber capaci-

tor C158 and C169 caw 80.80 85.06 60.26 81.81 110
ity

V-phase T1 tube driving

resistance 93.67 92.21 64.86 87.24 130
}g/”'phase BUSNcopper | 24 39 83.94 64.23 81.41 130
C152 INV side shell

temperature 71.97 82.73 60.68 79.23 105
Inverter Snubber capaci-

tor C167 78.23 84.67 60.42 80.65 110
DC SWITCH HOUSING 63.16 80.25 60.60 77.48 85
BOOST driver chip 66.93 84.11 61.43 81.09 125
U104

Electrolytic capacitor 62.62 80.61 60.48 78.13 105

TRF No. IEC62109_1B




A TUVRheinland®

www.tuv.com Page 72 of 99 Report No.: CN22U9PH 001
IEC 62109-1
Clause Requirement — Test Result — Remark Verdict
Test condition
: 460vd.c. 460vd.c. 460vd.c. allowed
t ture T ’ ’ !
ot orat Perare ) 850vd.c. | o30va.c.. 230Va.c., 230Va.c., 110kw | Tmax
Of parvat: 210Va.c., . ; (°C)
110kW (deratingto | (Fan blocked, de- | (blanket,derating
62.42kW) rating to 498W) to 49.02kW)

C173 at BOOST side

U-phase T2 tube driving

resistance 90.99 92.53 67.97 87.75 130
INV drive board electro-

lytic capacitor 71.20 84.67 64.69 81.84 125
IO board SPS SELV24V

rectifier diode D522 70.49 86.79 65.49 84.32 130
IO board SPS 15V elec-

trolytic capacitor C578 75.30 90.97 69.84 88.03 105
24V electrolytic capaci-

tor C581 of 10 board 79.10 95.71 74.64 93.02 105
SPS

IO board SPS SELV_

24V electrolytic capaci-

tor chamber 1 (C579- 81.97 98.37 77.06 95.63 105
C581)

IO board 24V to 5V

power supply chip U508 84.72 100.46 77.60 97.00 125
IO board 15V to 12VF

power supply chip U509 74.06 89.48 68.66 86.59 125
IO board SELV_ 24V

to+8V_ S power supply 66.34 82.49 63.11 80.20 125
chip U545

IO board SPS 15V recti-

fier diode D520 82.17 98.85 77.55 95.96 125
IO board SPS U531 67.30 82.54 63.20 80.12 125
CNTL board CPLD 68.32 83.49 64.30 81.07 125
CNTL board 5V to 3V3

power supply chip 72.52 87.43 68.38 85.10 125
(U106)

CNTL board pair DSP 78.92 94.15 75.06 91.69 125
CNTL board main DSP 79.96 95.33 76.36 93.03 125
IO board SPS electro-

lytic capacitor C565 73.82 89.79 69.24 87.27 125
IO board SPS U517 71.92 82.63 62.38 79.69 125
IO board RLY drive cir-

cuit Q506 76.79 89.36 68.47 85.86 130
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Test condition

i 460vd.c. 460vd.c. 460Vvd.c. allowed
T ! ’ ’
i emperaiure T 8sovd.c., | o3pvalc.. 230Va.c., 230Va.c., 110kw | Tmax
of part/at: 210Va.c., ) : (°C)
110kw | (deratingto | (Fanblocked, de- | (blanket,derating
62.42kW) rating to 498W) to 49.02kW)

I/O board V phase in-
verter current sensor 64.81 80.39 60.87 77.72 85
shell temperature

Core temperature at air
gap of SPS main trans- 77.62 90.02 69.16 86.50 115
former

RCD absorption cement
resistance R433 and 93.27 107.73 84.52 104.99 130
R436 of IO board SPS

10 board SPS main cir-

cuit MOS Q525 94.67 112.71 83.71 109.06 130

Air gap junction between
coil and magnetic core 71.31 87.71 67.47 85.39 115
of SPS CT of 10 board

10 board SPS 24V recti-

for dode D521 86.82 106.75 80.52 104.08 130
PIN4 of 10 board

RLYSOL 103.41 91.56 61.63 84.08 120
IO board LC filter capac- | - gq 57 81.14 61.80 78.47 105

itor 505 housing

IO board LC filter capac-
itor 523 shell tempera- 67.30 80.81 61.58 78.21 105
ture (near 522)

I/O board LC filter ca-

pacitor C513 and C514 68.97 82.15 61.83 79.03 105
cavity

I/O board inverter circuit

sensor HCT501 shell 69.02 81.60 61.15 78.47 125
temperature

IO board inverter current
sensor JP503 through 73.27 83.05 61.05 79.17 125
core copper bar

I/O board C530 and

C529 cavities 66.32 80.89 60.97 77.78 110
Intermediate winding

temperature of power

frequency inductor 100.03 92.60 61.29 84.04 130
CT502

Core temperature of 86.26 88.67 61.54 82.46 130
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Test condition
: 460vd.c. 460vd.c. 460vd.c. allowed
T L b L
e temperature T gsovd.c., | 230va.c.. 230Va.c., 230Va.c., 110kw | Tmax
Of parvat: 210Va.c,, ) : (°C)
110kW (deratingto | (Fan blocked, de- | (blanket,derating
62.42kW) rating to 498W) to 49.02kW)

power frequency induc-

tor CT502

Case temperature of

GFCl sensor CT501 on 66.77 80.92 61.02 77.77 115
IO board

Intermediate winding of

common mode inductor 95.06 90.62 60.81 82.56 130
CT503

MPPT board C220 63.81 81.79 60.69 78.65 110
PV input film capaci-

tance C155 62.31 80.18 60.63 77.78 105
W-phase DC+copper foll 88.93 88.77 60.98 85.49 130
MPPT board K106 cop- | g5 gg 83.49 60.78 79.63 130
per foil

piezterminalblockat | g3 3 81.65 60.98 78.73 105
PV current sensor

(HCT100) 65.15 83.51 62.27 80.31 125
MPPT board HCT105 64.71 82.90 61.92 79.77 125
Ptz terminalblockat | g3 5 81.47 60.65 78.45 105
MPPTboard K100side | g5 55 80.02 60.61 77.66 85
back

PIN4 copper foil of

RLY505 on bottom sur- 79.80 84.68 61.13 80.33 130
face of IO board

Copper foil at the inter-

mediate phase connec-

tion point between the

common mode inductor 77.15 84.45 60.74 79.53 130
on the BOTTOM side of

the 10 board and the V-

phase output terminal

Annular temperature at

the center abowe the IO 65.10 80.46 60.88 77.67 85
board (relay)

Ambient temperature in

front of upper cover 28.78 62.00 55.44 62.32 --
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Test condition
: 460vd.c. 460vd.c. 460vd.c. allowed
T L b L
e r, cperature T gsovd.c., | 30va'c. 230Va.c., 230Va.c., 110kW | Tmax
p : 210Va.c., . ; (°C)
110kW (deratingto | (Fan blocked, de- | (blanket,derating
62.42kW) rating to 498W) to 49.02kW)

Ambient temperature

under hanging plate 28.99 62.05 55.27 62.18 70
INV drive board U phase | g, 5, 91.32 72.98 89.10 115
R431

W-phase inverter induc-

tor lower surface copper 109.07 86.82 65.27 83.65 130
wire

U-phase inverter module

T2 tube wafer corre-

sponding to the radiator 88.18 92.68 61.39 86.24 130
hole

W-phase inverter mod-

ule clamping diode D5 at

the corresponding radia- 114.71 94.03 60.14 92.57 130
tor hole

BUS N C505 copper folil 97.65 88.56 64.26 83.80 105
Copper foil between

CT503 and capacitor 67.51 81.18 60.84 77.97 130
IO board SPS Q511 71.78 87.94 67.87 85.53 130
Side of BUSN-P501 82.10 83.98 63.57 81.02 105
MCU-U109 of CNTL

board 67.15 83.98 64.32 81.61 105
K509 side 66.20 81.19 61.30 78.35 85
AC board G501 67.89 81.58 61.17 78.45 85
IO board SPS U537 67.20 82.49 63.15 80.07 125
J104 wire sheet 59.04 78.48 60.14 76.18 105
Electrolytic capacitor

chamber 1 of upper left

part of BUS capacitor 63.08 80.88 60.53 77.67 105
board

BUS capacitor body

(c116) 63.60 83.13 60.28 78.82 105
BUS capacitor body

(c111) 63.60 83.04 60.17 78.53 105
DC+cable cover from

BUS capacitor board to 63.65 80.85 60.68 77.90 105
PSDR board
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Test condition
maximum temperatre T | gsovac, | S50V0E | S3vec | asovac. tiolw | Tmax
llOk\}V.’ (deratingto | (Fan blocked, de- | (blanket,derating (°C)
62.42kW) rating to 498W) to 49.02kW)
CB(?VSrST‘F"P“g cable 61.95 80.08 60.53 77.84 105
MPPT and PSDR con-
nection DC wire cover 63.64 81.92 60.57 78.80 105
P114
PV5+thread leather 64.24 82.15 60.63 78.85 105
Y capacitance at DC03+ 59.58 78.89 60.05 76.48 110
IO board SPS U543 66.88 81.87 62.67 79.45 85
AC board Q504 75.52 88.73 68.24 85.50 130
AC board D506 78.88 92.11 70.43 87.59 130
AC board C521 72.28 85.36 64.52 81.96 105
AC board U501 73.17 84.86 63.39 81.17 125
IO board SPS L501 86.95 103.02 80.93 99.84 120
IO board SPS Q527 71.59 87.65 67.51 85.21 130
IO board SPS D519 82.70 102.71 78.93 100.06 130
IO board SPS C604 79.65 95.49 73.99 92.45 125
gg&gf?&%‘e‘fg” opto- 66.76 82.86 63.38 80.42 105
IO board SPS D510 87.13 104.87 79.73 102.05 130
IO board SPS ZD511 79.50 96.20 74.03 93.61 130
AC board Q501 76.50 88.57 67.70 85.05 130
%\gg)board NTC 69.27 84.08 64.85 81.62 125
CNTR board U103 68.82 83.89 65.07 81.59 125
CNTR board U110 66.54 82.86 63.54 80.51 85
CNTR board X101 62.82 80.10 61.16 77.74 85
t(io'\gﬁcbc";gg Sa0delec | g7.3 83.65 63.98 81.24 85
Zgzsvar\é)"""e sheet (AC | 75 41 82.47 60.54 78.44 105
E(%ggﬁi lowersuriace 1 45,60 87.51 58.88 83.98 135
SPS transformer bottom | 94.77 108.95 84.65 106.32 130
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Test condition
: 460vd.c. 460vd.c. 460vd.c. allowed
maximum temperature T ' ' y
o narfat gaova-c. | 230vac., 230Va.c., 230Va.c., 110kw | Tmax
llOkW.’ (deratingto | (Fan blocked, de- | (blanket,derating (°C)
62.42kW) rating to 498W) to 49.02kW)
core
U phase terminal block
of AC junction box 73.28 82.10 60.05 77.87 105
U-phase AC terminal
strip in the chassis (AC 95.34 85.98 57.77 78.25 105
connector)
SPS transformer TX502
skeleton 73.11 89.16 68.27 86.78 105
ISO relay 67.88 83.43 64.02 81.14 85
Y capacitor at AC side 63.27 79.48 60.68 76.95 115
PV side common mode
inductance 66.26 82.45 62.80 80.09 125
Electrolytic capacitor at 66.28 82 41 62.96 80.06 105
PV side ' ' ' '
Drive transformer 71.86 88.12 67.74 85.77 125
Internal fan 64.04 78.52 61.58 78.25 80
External fan 39.28 69.45 57.86 74.99 80
DC switch handle 39.33 67.35 56.83 67.10 70
Inverter backplane 37.67 66.00 57.32 70.39 100
Heat sink 61.25 70.66 57.23 80.24 100
Temperature T of winding: R1 Rz T allowed Trmax insulation class
Q) (©) °C) °C)
Note(s):
4.4 TABLE: fault condition tests
test voltage (V) ..cveeeeeiiieeee e : —
Ambient temperature (°C) .......oocieeiiiiiiiiniiin. :
No| com- fault test |testtime| fuse | fuse cur- result
ponent woltage No. | rent (A)
No. V)
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1. |PCE
input

Rewersed

DC 850

10 min. |-- --

DC Input: 850vVdc / 0A/ OKW
AC Output: 230Vac /0A / OkW
FID: No output power feed into grid. No

warning message.

MT: N/A

SD: [ Yes/X No
GD: [ Yes /X No.
RO: X Yes /] No.
NCD: X Yes /[ No.
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

2. |PCE
input

S-C

DC 850

10 min. |-- --

DC Input: OVdc / 23.5A7 OKW
AC Output: 230Vac / 0A / OkwW
FID: The PCE is not connected to the

grid.

MT: N/A

SD: X Yes /[ No.
GD: X Yes /O No.
RO: X Yes /0 No.
NCD: X Yes /[ No.
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

3. |PCE
input

Ower-woltage

DC 1050

10 min. |-- --

DC Input: 1050Vdc / 2A [ 2kW
AC Output: 230Vac / 0A / OkW
FID: The input ovenwoltage warning is

reported.

MT: N/A

SD: X Yes /[ No.
GD: X Yes /O No.
RO: X Yes /0 No.
NCD: X Yes /] No.
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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4, |PCE Different DC850 [10min. |-- - DC Input: Lowinput:460Vvdc/ 21A / 10KW
input input High input:850Vvdc / 11A/ 10KW
(onl for i’\r’]';uFt’I low AC Output: 230Vac / 25A/ 17.5kW
string) MPP2: high FID: Normal working.

input MT: N/A
SD: [ Yes /X No
GD: [0 Yes X No
RO: X Yes /d No.
NCD: X Yes /] No.
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

5. |PCE Sameinput |DC850 |10 min. |-- -- DC Input: 850Vdc / 13x2A/ 22KW
inpllltf (MPP1 & AC Output: 230Vac / 31A/ 21.5kW
Sﬁﬂ%_or MPP2 from FID: The independent mode cannot be

: same power

string) source) connected to the grid, but the parallel
mode can be connected to the grid
successfully.
MT: N/A
SD: [ Yes/[ No.
GD: O Yes /J No.
RO: X Yes /] No.
NCD: X Yes /] No.
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

6. |PCE Power over- [DC850 |10 min. |[-- - DC Input: 850Vdc / 0A/ OkwW

output | feed AC Output: 230Vac / 0A / OkW
(OCP & OTP FID: The machine is damaged after long
function .
controlled by operation.
sDoSftSv/are is MT: N/A
disable) SD: [ Yes /X No,
GD: O Yes X No,
RO: X Yes /] No,
NCD: X Yes /] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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7. |PCE
output

Ower-woltage
(OVP
function
controlled by
DSP/
software is

disable)

DC 850

10 min. |-- --

DC Input: 850vVdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw
FID: The machine is damaged after long

operation.

MT: N/A

SD: [ Yes /X No,
GD: [ Yes /X No,
RO: X Yes /] No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

8. |PCE
output

S-C

DC 850

10 min. |-- --

DC Input: 850vVdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW
FID: The inverter shut down

immediately. No exception error or

warning information is displayed.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/d No,
RO: X Yes /O No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

9. |PCE
output

Phase
sequence or
polarity
incorrect

DC 850

10 min. |-- --

DC Input: 850Vdc / 13x10A/110KW
AC Output: 230Vac / 155A 7 107kW
FID: The inverter runs normally.

MT: N/A

SD: [ Yes /X No,

GD: [0 Yes /X No,

RO: X Yes /O No,

NCD: X Yes /[ No,

NH: X Pass/ [ Fail.

DST: X Pass/ [ Fail.
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10.|PCE
output

A-Phase
mis-wiring
grid
connection

DC 850

10 min. |-- --

DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw
FID: The inverter shut down

immediately. No exception error or
warning information is displayed.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/] No,
RO: X Yes M No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

11.|PCE
output

B-Phase
mis-wiring
grid
connection

DC 850

10 min. |-- --

DC Input: 850vVdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw
FID: The inverter shut down

immediately. No exception error or
warning information is displayed.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/d No,
RO: X Yes /] No,
NCD: X Yes /] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

12.|PCE
output

C-Phase
mis-wiring
grid
connection

DC 850

10 min. |-- --

DC Input: 850vVdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW
FID: The inverter shut down

immediately. No exception error or

warning information is displayed.

MT: N/A

SD: X Yes/[d No,
GD: X Yes/d No,
RO: X Yes /0 No,
NCD: X Yes /] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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13. PCE_ Fanlocked [DC850 [10min. |-- - DC Input: 850Vdc / 13x10A/110KW
Cootlmg AC Output: 230Vac / 155A / 107kW
system .

Pl FID: Wamning message 156 or 157 or
158 is reported. After warning message
is reported, the machine still runs
normally until over-temperature
protection is triggered. Error message
40 is displayed.

MT: ambient temperature 60°C, the SPS
trasformer maximum temperature is
106.2

SD: [ Yes /[ No,

GD: [0 Yes /O No,

RO: X Yes/d No,

NCD: X Yes /[ No,

NH: X Pass/ O Fail.

DST: X Pass/ [ Fail.

14. PCE_ Blanket DC 850 |10 min. |-- - DC Input: 850Vdc / 13x10A /110KW
COOt"ng AC Output: 230Vac / 155A/ 107kW
system FID: Normal working, the output power
failure .

derating to 49kW.

MT: ambient temperature 55°C, the IGBT
maximum temperature is 92.1

SD: [ Yes /[ No,

GD: [0 Yes /O No,

RO: X Yes/d No,

NCD: X Yes /[ No,

NH: X Pass/ [ Fail.

DST: X Pass/ [ Fail.

MCU or DPS processer failure
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15.

DSP
failure

+1.2V power

supply
disable

DC 850

10 min. |-- - DC Input: 850vVdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw
FID: The machine shut down

immediately.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/[ No,
RO: X Yes [ No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

16.

DSP
failure

+3.3V power

supply
disable

DC 850

10 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW
FID: The machine shut down

immediately.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/d No,
RO: X Yes /[ No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

17.

DSP
failure

+5V power

supply
disable

DC 850

10 min. |-- - DC Input: 850vVdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw
FID: The machine shut down

immediately.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/d No,
RO: X Yes /] No,
NCD: X Yes /] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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18.

DSP
failure

reset

DC 850

10 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw

FID: The machine shut down
immediately.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/[ No,
RO: X Yes [ No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

19.

DSP
failure

Misconnectio
n with slave
DSP

DC 850

10 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW

FID: The machine shut down
immediately.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/d No,
RO: X Yes /[ No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

Los

s of control

& Function check fault

20.

Watchdo
g failure

Loss / failure

DC 850

10 min. |-- - DC Input: 850Vdc / OA/ OkwW
AC Output: 230Vac / 0A / OkW

FID: The machine shut down
immediately.

MT: N/A

SD: X Yes/[d No,
GD: X Yes/d No,
RO: X Yes /] No,
NCD: X Yes /] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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21.

IGBT
PMW

Loss / failure
(no power)

DC 850

10 min. |-- --

DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw
FID: If no grid-connected, the

inverter bridge fault and relay check
error are reported.

MT: N/A

SD: [ Yes /[ No,
GD: O Yes/ No,
RO: X Yes /] No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

22.

IGBT
PMW

Loss / failure

(one bridge
on always)

DC 850

10 min. |-- --

DC Input: 850vVdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW
FID: If no grid-connection occurs, the

inverter is abnormal and pass-
through protection is triggered during

grid-connection.

MT: N/A

SD: [ Yes /[ No,
GD: O Yes/ No,
RO: X Yes [ No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

23.

IGBT
PMW

Loss / failure
(No driver)

DC 850

10 min. |-- --

DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW
FID: The machine shut down

immediately.

MT: N/A

SD: X Yes/[d No,
GD: X Yes/d No,
RO: X Yes /] No,
NCD: X Yes /] No,
NH: X Pass/ [ Fail.

DST: X Pass/ [ Fail.
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24.

PV/DC
Voltage
detector

Loss / failure

DC 850

10 min.

DC Input: 500Vdc / 22A/ 11kW

AC Output: 230Vac / 15.5A 1 10.7kW
FID: Two PV channels are
connected, one is normal, the other is
short-connected with a 499K
sampling resistance, which causes
abnormal wltage sampling. The PV
channel with abnormal sampling

does not chase power.

MT: N/A

SD: [ Yes /[ No,
GD: 0 Yes/d No,
RO: X Yes /] No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

25.

PV/DC
current
detector

Loss / failure

DC 850

10 min.

DC Input: 850Vdc / 13x10A/110kw
AC Output: 230Vac / 155A /7 107kW
FID: Error message 4 is displayed,

that is, the DC current component is
injected too high.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/d No,
RO: X Yes [ No,
NCD: X Yes /] No,
NH: X Pass/ [ Fail.

DST: X Pass/ [ Fail.
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26.

BUS
Voltage
detector

Loss / failure

DC 850

10 min. |-- --

DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw
FID: The machine shut down

immediately.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/[ No,
RO: X Yes [ No,
NCD: X Yes /[ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

27.

Inverter
current
detector

Loss / failure

DC 850

10 min. |-- --

DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW
FID: The machines shut down.
MT: N/A

SD: X Yes/[ No,

GD: X Yes /[ No,

RO: [0 Yes X No,

NCD: [ Yes/X No,

NH: X Pass/ [ Fail.

DST: X Pass/ [ Fail.

28.

Inverter
wltage
detector

Loss / failure

DC 850

10 min. |-- --

DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw

FID: Inverter wltage sampling loss,
the machine directly off the grid; The
inverter voltage sampling fault
triggers overcurrent, and the relay
check fault is reported.

MT: N/A

SD: X Yes /[ No,
GD: X Yes/d No,
RO: X Yes /] No,
NCD: X Yes /] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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29.

Grid/AC
current
detector

Loss / failure

DC 850

10 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw
FID: The machines can’t start.
MT: N/A

SD: X Yes/J No,

GD: X Yes /[ No,

RO: [0 Yes X No,

NCD: [ Yes/™ No,

NH: X Pass/ [ Fail.

DST: X Pass/ [ Fail.

30.

Grid/AC
wltage
detector

Loss / failure

DC 850

10 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw
FID: The machines broken down.
MT: N/A

SD: X Yes/[d No,

GD: X Yes/d No,

RO: [ Yes X No,

NCD: [ Yes/X No,

NH: X Pass/ [ Fail.

DST: X Pass/ [ Fail.

31.

DC
isolation
device
function
check

Loss / failure

DC 850

10 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW
FID: When connected to the power

grid, the machine is not connected to
the grid. After about eight minutes,

error message 38 is reported, that is,
insulation impedance detection failed.

MT: N/A

SD: [ Yes/J No,
GD: O Yes /O No,
RO: X Yes /] No,
NCD: X Yes/d No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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32. AC Loss / failure| DC 850 |10 min. |-- - DC Input: 850Vdc / 0A/ Okw
isolation AC Output: 230Vac / 0A / OKW
fgr?rt(i:c?n FID: Not connectedto the grid.
check MT: N/A
SD: [ Yes/LJ No,
GD: O Yes /O No,
RO: X Yes /L No,
NCD: X Yes/] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
33.| Relay/ |Loss/failure|DC 850 |10 min. |-- - DC Input: 850Vdc / 0A/ Okw
Contactor AC Output: 230Vac / 0A / OKW
function . .
check (K1 FID: The network connection fails
0-C) and relay check fails.
MT: N/A
SD: [ Yes/L] No,
GD: O Yes /O No,
RO: X Yes [ No,
NCD: X Yes/] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
34.| Relay/ |Loss/failure{DC 850 |10 min. |-- - DC Input: 850Vdc / 0A/ OkW
Contactor AC Output: 230Vac / 0A / OKW
function . .
check (K2 FID: The network connection fails
0-C) and relay check fails.
MT: N/A
SD: [ Yes/[ No,
GD: O Yes /O No,
RO: X Yes /] No,
NCD: X Yes/] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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35.

Relay /
Contactor
function
check (K3

0-C)

Loss / failure

DC 850

10 min. |-- --

DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw
FID: The network connection fails

and relay check fails.

MT: N/A

SD: [ Yes/[d No,
GD: O Yes /O No,
RO: X Yes [ No,
NCD: X Yes/d No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

36.

RCD/RC
M
function
check

(CT501)

Loss / failure

DC 850

10 min. |-- --

DC Input: 850Vdc / 13x10A/110kW
AC Output: 230Vac / 155A/ 107kW
FID: Report GFCl error.

MT: N/A

SD: X Yes/[d No,

GD: X Yes /[ No,

RO: X Yes [ No,

NCD: X Yes/] No,

NH: X Pass/ [ Fail.

DST: X Pass/ [ Fail.

37.

Ambient
temperat
ure

detector

Loss / failure
(s-c)

DC 850

10 min. |-- --

DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw

FID: Low temperature can not start
or grid; High temperature triggers
overtemperature load drop.

MT: N/A

SD: X Yes/ No,
GD: X Yes /[ No,
RO: X Yes /] No,
NCD: X Yes/d No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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38.

Ambient
temperat
ure
detector

Loss / failure
(0-c)

DC 850

10 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw

FID: Low temperature can not start
or grid; High temperature triggers
overtemperature load drop.

MT: N/A

SD: X Yes/ No,
GD: X Yes /[ No,
RO: X Yes /] No,
NCD: X Yes/d No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

39.

IGBT
temperat
ure
detector

Loss / failure

(s-c)

DC 850

10 min. |-- - DC Input: 850vVdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw

FID: Low temperature can not start

or grid; High temperature triggers
overtemperature load drop.

MT: N/A

SD: X Yes/[d No,
GD: X Yes /[ No,
RO: X Yes /[ No,
NCD: X Yes/] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

40.

IGBT
temperat
ure

detector

Loss / failure
(o-c)

DC 850

30 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW

FID: Low temperature can not start or
grid; High temperature triggers
overtemperature load drop.

MT: N/A

SD: X Yes/J No,
GD: X Yes /[ No,
RO: X Yes /] No,
NCD: X Yes/] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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41.| Heat-sink| Loss / failure| DC 850 |10 min. |-- - DC Input: 850Vdc / 0A/ OkwW
temperat (s-c) AC Output: 230Vac / 0A / OkwW
ure
detector FID: Inverter cannot st.art up.-
No output power feed into grid. No
components damage, no hazard.
MT: N/A
SD: X Yes/L] No,
GD: X Yes /] No,
RO: X Yes /L] No,
NCD: X Yes/] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
42. | Heat-sink Loss / DC 850 (10 min. |-- - DC Input: 850Vdc / 13x10A/110kwW
temperat | failure(o-c) AC Output: 230Vac / 155A / 107kW
ure .
detector FID: The inverter shut down

immediately. LED Off. No
components damage, no hazard.
Inverter can be restarted and
operated normally when the fault was
removed.

MT: N/A

SD: X Yes/J No,
GD: X Yes /O No,
RO: X Yes /] No,
NCD: X Yes/d No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

Components single fault cond

ition and Functional insulation on PWB short circuit test

43.

IGBT
(IGBTD-
S)

S-C

DC 850

60 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW

FID: BOOST IGBT short circuit,
triggering BOOST overcurrent; INV
IGBT short circuit, causing explosion.

MT: N/A

SD: X Yes/ No,
GD: X Yes /[ No,
RO: [0 Yes /O No,
NCD: [ Yes/ No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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44,

DC input
Bus
capacitor
(420pF)

S-C

DC 850

10 min. |-- --

DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw

FID: Causing the machine to blow
up, bus capacitor break down.

MT: N/A

MT: N/A

SD: X Yes/ No,
GD: X Yes /[ No,
RO: [0 Yes X No,
NCD: [ Yes/X No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

45,

DC input
filter
capacitor

S-C

DC 850

10 min. |-- --

DC Input: 850vdc / 0A/ Okw
AC Output: 230Vac / 0A / Okw
FID: The machine is not connected to

the grid.

MT: N/A

SD: X Yes/[ No,
GD: X Yes /[ No,
RO: X Yes [ No,
NCD: X Yes/] No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

46.

LC filter
capacitor

S-C

DC 850

10 min. |-- --

DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW
FID: The machine stopped

immediately. Always report AC side

current.

MT: N/A

SD: X Yes/J No,
GD: X Yes /[ No,
RO: X Yes /[ No,
NCD: X Yes/1 No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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47.

Power
supply
transform
er

(TX104)

Output 12V
S-C

DC 850

10 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / Okw

FID: The machine goes straight off
the grid.

MT: N/A

SD: X Yes/[d No,
GD: X Yes /[ No,
RO: X Yes [ No,
NCD: X Yes/d No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

48.

Power
supply
transform
er
(TX108)

Output 5V s-
c

DC 850

10 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW

FID: The machine goes straight off
the grid.

MT: N/A

SD: X Yes/[ No,
GD: X Yes /[ No,
RO: X Yes /] No,
NCD: X Yes/d No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

PN

Board

49.

Drive up
transform
er

S-C

DC 850

10 min. |-- - DC Input: 850Vdc / OA/ OkwW
AC Output: 230Vac / 0A / OkW

FID: Causing the machine to broke

down.

MT: N/A

SD: X Yes/ No,
GD: X Yes /[ No,
RO: [0 Yes X No,
NCD: X Yes/1 No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.
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50.| SPS unit| Outputs-c [DC850 |10 min. |-- - DC Input: 850Vdc / 0A/ OkW

AC Output: 230Vac / 0A / Okw
FID: The machine shut down

immediately.

MT: N/A

SD: X Yes/[d No,
GD: X Yes /[ No,
RO: X Yes [ No,
NCD: X Yes/d No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

PCB Board

51.| SPSunit| Outputs-c [DC850 |10 min. |-- - DC Input: 850Vdc / 0A/ OkW
AC Output: 230Vac / 0A / OkW
FID: The machine shut down

immediately.

MT: N/A

SD: X Yes/[d No,
GD: X Yes /[ No,
RO: X Yes [ No,
NCD: X Yes/d No,
NH: X Pass/ [ Fail.
DST: X Pass/ [ Fail.

Legend (Special evaluation for PV Inverter abnormal test )

FID Fault Indication MT Max. Temperature

SD PCE Shut Down: DG Disconnection To Grid

RO Recowered to Operate after removing the NCD No comp. or parts damaged
single fault setting

NH No hazards occurred DST Dielectric strength test

s-C short-circuited 0-C open-circuited

o-l Over-load.

Note(s):

Failures or faults may be short-circuits in the PCE, or to exposed conductive parts, earth faults, or short-circuit
in the output circuits, failure in the control circuits, or blocking of a motor fed by power EE.

There shall be no emission of molten metal, burning insulation, or flaming or glowing particles FID the fire
enclosure, and there shall be no charring, glowing, or flaming of the tissue paper or cheesecloth, or glowing or
flaming of surgical cotton.

Faults protected by “UL certified current fuse only” shall be performed and repeated 3 times.

In case of components damaged other than fuse, the evaluation repeated 3 times.
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7.3.7.4 & | TABLE: clearance and creepage distance measurements P

7.3.7.5

Clearance cl and creepage Uimp Ur.m.s. | Required cl cl Required dcr

distance dcr at/of: (Usys) [V] [mm] [mm] dcr [mm] [mm]
[V]

PCE unit

PV supply circuit to metal 4771 1100vd.c. | 3.96x1.14

chassis: Bl (components) (1100vd.c)| 230Vac =45 See below 11.0 See below

- at ON/OFF DC switch - -- - >14.98 -- >14.98

AC mains circuitto metal 4771 1100Vd.c. | 3.96x1.14 See belo 11.0 See belo

chassis: Bl (components) (1100vd.c)| 230Vac =45 W ) W

- at All PCB stand-off (between

PCBs and metal chassis) - B 9.40 B >11.0

Main power board:

PV supply circuit/ AC main 6771 | 1100Vd.c. | 6.46*1.29= 5.5+2=

circuit to communication port; I I

o p (1100vd.c)| 230vac 74 See below 11.0 See below

-at Optical Potted for

couplers(U513~U515), type 1

(U510~U512), (U548, U550, - - - 8.0 |protection| 80

U504) 7.4

- at PCB trace Pin to Pin

(U513~U515), (U510~U512), B

(U548, U550, U504) after - - 1.1 - 1.1

potting)

-at TX502 between Pri. To sec. - - - 12.02 - 12.02

INV and AC output circuit to 4771 1100Vd.c. | 3.96*1.14=| See below 5.5 See below

PE: BI (1100vd.c)| 230Vac 4.5

-at PCB trace between UL- to N N B 6.89 B 6.89

PE

-at C519 - - -- 7.15 -- 7.15

-at PCB trace between

RLY506 to PE - - - 5.92 - 5.92

-at PCB trace between

RLY502 to PE - - - 5.85 - 5.85

-at PCB trace between CT502

to PE - - -- 6.01 -- 6.01

-at C545~C548 - - -- 6.89 -- 6.89

MPPT board:
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L 4771 1100Vd.c. | 3.96*1.14=
PV supply circuit to PE: BI (1100vd.c)| 230vac 45 See below 5.5 See below
-at PV4-to PE -- -- -- 5.65 -- 5.65
-at DC-to PE -- -- - 5.58 - 5.58
EMC board PV side:
4771 1100Vd.c. | 3.96*1.14=
PV supply circuit to PE: Bl See below 5.5 See below
PRY (1100vd.c)| 230Vac 4.5
-at PCB trace between J111 to
PE(C151, C153) - - - 8.61 - 8.61
Bus capacitor board:
BUS+ and BUS- circuit to PE: 4771 1100Vd.c. | 3.96*1.14= See below 55 See below
Bl (1100vd.c)| 230Vac 4.5 '
-at PCB trace between DC+ to 3 3 3 55 3 55
PE
-at PCB trace between CT502
to PE - - - 5.5 - 5.5
Boost & INV board:
Main circuit to PE: Bl 4771 1100Vd.c. | 3.96*1.14= | See below 5.5 See below
(1100vd.c)| 230Vac 4.5
I-:?ItE PCB trace between D106 to 3 3 3 553 3 553
-at PCB trace between D105 to . . B 553 . 553
PE
-at PCB trace between
COV106 to PE - - - 5.62 - >.62
;:;elltE PCB trace between Q109 to B B B 571 B 571
-at PCB trace near BUSN -- -- -- 5.55 -~ 5.55
-at PCB trace between INV_V
to PE -- -- -- 5.88 -- 5.88
Isolatior_1 tra_nsformer in Aux. For detail requirement and measurement see transformer table.
power circuits (TX502): RI
Circuits Definition:
PV Circuits: DVC-C AC mains/Grid Circuits: DVC-C
Control Circuits: DVC-C Communication and Display Circuits: DVC-A
Protection Separation

TRF No. IEC62109_1B
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PV Circuits to Accessible Parts Earthed: Bl AC mains/Grid Circuits to Accessible Parts Earthed:

Bl

PV Circuits to Control Circuits: AC mains/Grid Circuits to Control Circuits:

No separation No separation

Control Circuits to Communication Circuits: RI Control Circuits to Display Circuit: RI

Legend

BI Basic insulation SI Supplementary insulation

DI Double insulation RI Reinforced insulation

Fl Functional insulation o.v.C Owenwltage category

PD Pollution degree MG Insulating material group

PPI Protection by Protective Impedance |DVC Decision wiltage classification

s-C Shorted circuits 0-C Opened circuits

Note(s):

VMAXPV = 1100Vd.c., AC output wltage = 3N~ 400Va.c.
PV supply circuits = O.V.C Il, AC mains circuits = O.V.C. Ill.
PD = PD2 (IP66), MG = llla, Altitude < 3000m (correction factor =1.14)

According to the degrees of protection provided by the enclosure is IP66, the pollution degree for the internal
environment of PCE could be consider as PD2.

To determine Creepage distances for reinforced insulation on PCBA, isolation chips (U513~U515),
(U510~U512), U548, U550, U504 are potted with insulation materials, PD1 considered.

7.3.7.8.3.2,| TABLE: distance through insulation measurement P
7.3.7.8.3.3
3 3 ] ] . Ur.m.s. test wltage required di di
distance through insulation di at/of:
J V) V) (mm) (mm)
Opto-coupler for assessable parts to DC/AC DC 1100V 4240 0.2 20.4

live parts (RI)

Note(s): ¥ Certificated components.
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7.5.1, 7.5.2| TABLE: electric strength measurements, impulse voltage test and partial discharge P
and 7.5.3 |test
test wltage applied between: test wltage impulse partial discharge result
V] withstand extinction wltage
wltage [V] [V]
1.2/50 ps
PV input to PE DC 2120 6000 -- Pass
AC output to PE DC 2120 6000 - Pass
PV input to Communication port DC 4240 8000 - Pass
AC output to Communication port DC 4240 8000 - Pass
Legend
BI Basic insulation Sl Supplementary insulation
DI Double insulation RI Reinforced insulation
Fl Functional insulation 0o.v.C Owenwltage category
Note(s):
14 TABLE: list of critical components P
Object/part No. Manufacturer /| Type / model | Technical data Standard Mark(s) of
Trademark conformity
Note(s): See list of critical components

TRF No. IEC62109_1B

- End of Test Report -




Test Report issued under the responsibility of:

A TUVRheinland®

Www.tuv.com

TEST REPORT
IEC 62109-2

Safety of power converters for use in photovoltaic power systems —
Part2: Particular requirements for inverters

Report Reference No. .................. : CN22U9PH 001 attachment 1
Tested by (hame + signature)....... . See cower page

Witnessed by (name + signature).: N/A

Supenised by (name + signature).: N/A

Approved by (name + signature) ...: See cower page

Date of iSSU€ ......ccevvvvveviieiiicen, . See cower page

Testing Laboratory....................... . TUV Rheinland (Shanghai) Co., Ltd.

AdAress ....coeviiiii, : No.177, Lane 777, West Guangzhong Road, Jing’an District,
Shanghai 200072, P. R. China

Testing location/ procedure .......... - ceTlld ™mPd wmtld smtld  RMTO  ccaTLOd

Testing location/ address ............. . See cower page

Applicant’s name ........................ . See cower page

AdAress .....ooeiiiiii, . See cower page

Test specification:

Standard ...........cocoiiiiii . IEC/EN 62109-2: 2011

Test procedure...........ccoveeeveennnnn. : TUV mark approval

Non-standard test method........: N/A

Test Report Form No. .................. . IEC62109_2B

Test Report Form(s) Originator ..... . LCIE - Laboratoire Central des Industries Electriques
Master TRF .......oooiiiiiiiiiiies : Dated 2016-11

Copyright © 2016 IEC System of Conformity Assessment Schemes for Electrotechnical Equipment and Components
(IECEE System). All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes aslong asthe IECEE is acknowledged as
copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting
from the reader'sinterpretation of the reproduced material due to its placement and context.

If this Test Report Form isused by non-IECEE members, the IECEE/IEC logo and the reference to the CB Scheme procedure
shall be removed.

This reportis not valid as a CB Test Report unless signed by an approved CB Testing Laboratory and appended to a CB
Test Certificate issued by an NCB in accordance with IECEE 02.

Test item description ................... . See report CN22U9PH 001
Trade Mark ........ccoovviviiiiiniienns . See report CN22U9PH 001
Manufacturer............cooeevveeniennnn. : See report CN22U9PH 001
Model/Type reference .................. . See report CN22U9PH 001

Ratings ......oevvveiiiiieiiieeeeen, . See report CN22U9PH 001




A TUVRheinland®

www.tuv.com Page 2 of 15 Report No.: CN22U9PH 001 attachment1

Testing procedure and testing location:

X Testing Laboratory:

Testing location/ address ................. :
[0 Associated Test Laboratory:
Testing location/ address ................. :

Tested by (hame + signature)...:  See cower page

Approved by (+ signature)........ :  See cower page

[0 Testing procedure: TMP
Tested by (name + signature)... :
Approved by (+ signature)......... :
Testing location/ address ................. :

[0  Testing procedure: WMT
Tested by (name + signature)... :
Witnessed by (+ signature)...... :
Approved by (+ signature)........ :
Testing location/ address ................. :

[0  Testing procedure: SMT
Tested by (name + signature)... :
Approved by (+ signature)........ :
Supenised by (+ signature)...... :
Testing location/ address ................. :

[0  Testing procedure: RMT
Tested by (name + signature)... :
Approved by (+ signature)........ :
Supenised by (+ signature)...... :
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List of Attachments (including a total number of pages in each attachment):
See report CN22U9PH 001.

Summary of testing

Tests performed (name of test and test clause): Testing location:

The critical tests were performed on this equipment The laboratory described on cower page.
include clauses 4.4.4.15.1, 4.4.4.15.2, 4.8.2.1,
4.8.3.5.2, 4.8.3.5.3 in scope of this standard.

Summary of compliance with National Differences
List of countries addressed: None.
X The product fulfils the requirements of IEC/EN 62109-2: 2011.

TRF No. IEC 62109-2_B
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Copy of marking plate:
See report CN22U9PH 001.
Equipment mobility..............ccooeeeiiieeeiiiieeeeins, - [ movable [ hand-held
L] stationary X fixed (Wall
mounted)

Connection to the Mains ........coovvvieiiiiiiiiiiieenenns :

Enviromental category .........ccocovviviiiiiiiiniinieen, :
Operating condition .............ccocoviiiiiiiiiiinieeeen, :

Over wltage category mainS.........cocoeevveenneennannn. :
Over wltage category PV.......ccooviviiiiiiiiiiiiinennn. :
Mains supply tolerance (%6)........cccovvvivinvennennnn. :

[J pluggable equipment [ direct plug-in

X permanent connection [ for building-in

X outdoor [] indoor [] indoor
conditional unconditional
X continuous [ short-time ]

intermittent

O ovci Oovci X ovcin [ ovec v
0 ovci X ovci O ovci O oveciv
According to specified supply range

Tested for IT power SyStems ............ccceeeevuvennne. - O Yes X No
IT testing, phase-phase wltage (V) .......c.ccceeennee : N/A
Class of eqUIPMENt .........cceeevvvrieiiiieeeiiieeeene, . X Class | L] Class II
O] Class Il [ Not classified
Mass of equipment (KQ) .....covvvveeieeiiiiiiieeneenenn. . See model list
POIIUtION EGIEE .....coeiviviiiieeeeeiiieeee e, - dpb1 X PD 2 (inside) X PD 3 (outside)
IP protection Class .......ccoccevviiiiiieiiiiii i . IP66
Possible test case verdicts:
- test case does not apply to the test object ........ . N/A
- test object does meet the requirement .............. . Pass (P)
- test object does not meet the requirement......... . Fail (F)

Testing:

Date of receipt of test items .........cccoccevvviiniennnnnn. :

Date(s) of performance of tests............ccocevevvennen. :

See cower page

See cower page
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General remarks:

"(see Attachment #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

The tests results presented in this report relate only to the object tested.

This report shall not be reproduced except in full without the written approval of the testing laboratory.
List of test equipment must be kept on file and available for review.

Additional test data and/or information provided in the attachments to this report.

Throughout this report a L] comma / X point is used as the decimal separator.

Determination of the test results includes consideration of measurement uncertainty from the test
equipment and methods.

Manufacturer’s Declaration per sub-clause 6.2.5 of IECEE 02:

The application for obtaining a CB Test [ Yes
Certificate includes more than one factory
location and a declaration from the
Manufacturer stating that the sample(s)
submitted for evaluation is (are) representative
of the products from each factory has been
provided:

X Not applicable

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies): See report CN22U9PH 001

General product information:

See report CN22U9PH 001.

Throughout the test report following abbreviations may be used:

- input i/p - Test repeated, similar result(3 times) TRSR
- output o/p - No indication of dielectric breakdown NB
- short-circuited s-C - Cheesecloth remained intact NC
- overloaded o-l - Tissue paper remained intact NT
- open-circuited 0-C - No hazards NH
- normal conditions N.C. él;r:)in:\ggycg?terf fé)r\rg\;r?goﬁga;tgnormal RO
condition

- single fault conditions SFC - functional insulation FI

- between parts of opposite polarity BOP - basic insulation BI
- internal protection operated IPO - supplementary insulation Sl
- Component damage (ist damaged ¢ gouble insuiation DI
- No component damaged NCD - reinforced insulation RI

Indicate used abbrewviations (if any)

TRF No. IEC 62109-2_B
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4 General testing requirements P
This clause of Part 1 is applicable with the
folloning exceptions:
4.4 Testing in SINGLE FAULT CONDITIONS P
4.4.4 SINGLE FAULT CONDITIONS to be applied: The PCE could detect and P
Additional subclauses: indicate the fault condition
' and disconnect from or not
connect to the grid in case
of single fault condition.
Refer to the appended table
4.4 of IEC/EN 62109-1 test
report CN22U9PH 001.
4.4.4.15 Fault-tolerance of protection for GRID- P
INTERACTIVE INVERTERS
4.4.4.15.1 |Fault-tolerance of residual current monitoring P
4.4.4.15.2 |Fault-tolerance of automatic disconnecting p
means
4.4.4.15.2. [General P
1
4.4.4.15.2. |Design of insulation or separation P
2
Figure 20 — Example system discussed in Note 2 above
4.4.4.15.2. |Automatic checking of the disconnect means P
3
4.4.4.16 Stand-alone inverters-load transfer test Grid-connected PV Inverter. N/A
4.4.4.17 Cooling system failure — Blanketing test P
4.7 Electrical Ratings Tests Refer to the appended table P
L 4.7 of IEC/EN 62109-1 test
Additional subclauses:
report CN22U9PH 001.
4.7.3 Measurement requirements for AC output ports |Grid-connected PV Inverter. N/A
for stand-alone inverters
4.7.4 Stand-alone Inverter AC output wltage and Grid-connected PV Inverter. N/A
frequency
4.7.4.1 General N/A

TRF No. IEC 62109-2_B
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4.7.4.2 Steady state output woltage at nominal DC input N/A

4.7.4.3 Steady state output woltage across the DC N/A
input range

4.7.4.4 Load step response of the output wltage at N/A
nominal DC input

4.7.4.5 Steady state output frequency N/A

4.7.5 Stand-alone inverter output woltage waveform N/A

4.75.1 General N/A

4.7.5.2 Sinusoidal output woltage waveform N/A
requirements

4.7.5.3 Non-sinusoidal output waveform requirements N/A

4.75.3.1 General N/A

4.7.5.3.2 Total harmonic distortion N/A

4.7.5.3.3 Wavwveform slope N/A

4.75.3.4 Peak wltage N/A

4.7.5.4 Information requirements for non-sinusoidal N/A
waveforms

4.7.5.5 Output wltage waveform requirements for N/A
inverters for dedicated loads

4.8 Additional tests for grid-interactive inverters See below. P

4.8.1 General requirements regarding inverter Non-isolated inverters for P
isolation and array grounding ungrounded arrays.

4.8.2 Array insulation resistance detection for See below. P
inverters for ungrounded and functionally
grounded arrays

4.8.2.1 Array insulation resistance detection for Inverter indicates the P
inverters for ungrounded arrays insulation fault and stops to

start.

4.8.2.2 Array insulation resistance detection for See above. N/A
inverters for functionally grounded arrays

4.8.3 Array residual current detection P

48.3.1 General P

4.8.3.2 30mA touch current type test for isolated See appended table. P
inverters

4.8.3.3 Fire hazard residual current type test for See appended table. N/A
isolated inverters

4.8.3.4 Protection by application of RCD’s N/A

4.8.3.5 Protection by residual current monitoring P

4.8.3.5.1 General See below. P

TRF No. IEC 62109-2_B
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Table 31 — Response time limits for sudden See appended table. P
changes in residual current
Residual current Max. time to inverter
sudden change disconnection from the
mains
30 mA 0,3s
60 mA 0,15s
150 mA 0,04 s

NOTE These values of residual current and time
are based on the RCD standard IEC61008-1.

= See appended table. P
For testing other

PV-pole(s)

the test

estneyie |~ 475%@7

moved | %

Inverter

PV+ L
=
( * ; Mains

PV— N

- ; R1

Test circuit

for testing R2

the PV-pole ¢7
f c1

For the continuous residual current test, R1 establishes a baseline current just below the trip point,
and R2 is switched in to cause the current to exceed the trip point. Capacitor C1 is not used.

For the sudden change residual cumrent test, C1 establishes a baseline current and R1 or R2 is switched
in to cause the desired value of sudden change. The other resistor is not used.

IEC 101311

Figure 21 — Example test circuit for residual current detection testing

4.8.3.5.2 Test for detection of excessive continuous See appended table. P
residual current

4.8.3.5.3 Test for detection of sudden changes in residual | See appended table. P
current

4.8.3.6 Systems located in closed electrical operating |Not specified to be located N/A
areas in closed electrical operating

area.
5 Marking and documentation See report CN22U9PH 001. P

This clause of Part 1 is applicable with the
following exceptions:

5.1 Marking P
514 Equipment ratings P

Replacement:

TRF No. IEC 62109-2_B




A_ TUVRheinland®

www.tuv.com Page 9 of 15  Report No.: CN22U9PH 001 attachmentl

IEC 62109-2: 2011

Clause Requirement — Test Result - Remark Verdict
5.2 Warning markings P
5.2.2 Content for warning markings P
5.2.2.6 Inverters for closed electrical operating areas P
5.3 Documentation P
5.3.2 Information related to installation P
Additional subclauses:

5.3.21 Ratings P
5.3.2.2 Grid-interactive inverter setpoints No adjustable setting N/A

available. Only the factory
default values, however
distribution network operator
shall perform the

adjustment.
5.3.2.3 Transformers and isolation Transformer-less PCE. N/A
5.3.2.4 Transformers required but not provided Transformer-less PCE N/A
5.3.2.5 PV modules for non-isolated inverters P
5.3.2.6 Non-sinusoidal output waveform information Grid-connection inverter. N/A
5.3.2.7 Systems located in closed electrical operating |Not specified to be located N/A
areas in closed electrical operating
area.
5.3.2.8 Stand- alone inverter output circuit bonding Grid-connection inverter. N/A
5.3.2.9 Protection by application of RCD’s Integrated RCM provided in N/A
inverter.
5.3.2.10  |Remote indication of faults The instructions are P
specified

in section of “Connecting
Communications Cables

”in the user's manual.

5.3.2.11 External array insulation resistance Sub clause 4.8.2.1 N/A
measurement and response compliance.

5.3.2.12 Array functional grounding information No such requirements. N/A

5.3.2.13 Stand-alone inverters for dedicated loads Grid-connection inverter. N/A

5.3.2.14 Identification of firmware version(s) The firmware version P
disclosed by communication
interface.

6 Environmental requirements and conditions P

This clause of Part 1 is applicable.

TRF No. IEC 62109-2_B
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7 Protection against electric shock and energy See report CN22U9PH 001. P
hazards
This clause of Part 1 is applicable except for
the following additions:

7.3 Protection against electric shock P
Additional subclauses:

7.3.10 Additional requirements for stand-alone Grid-connection inverter N/A
inverters
Stand-alone inverter output circuit bonding N/A
Stand-alone inverter isolation and protection of N/A
DVC-A circuits

7.3.11 Functionally grounded arrays N/A

8 Protection against mechanical hazards See report CN22U9PH 001. P
This clause of Part 1 is applicable.

9 Protection against fire hazards See report CN22U9PH 001. P
This clause of Part 1 is applicable with the
folloning exceptions:

9.3 Short-circuit and overcurrent protection P
Additional subclause:

9.34 Inverter backfeed current onto the array P

10 Protection against sonic pressure hazards See report CN22U9PH 001. P
This clause of Part 1 is applicable

11 Protection against liquid hazards See report CN22U9PH 001. P
This clause of Part 1 is applicable

12 Protection against chemical hazards See report CN22U9PH 001. P
This clause of Part 1 is applicable

13 Physical requirements See report CN22U9PH 001. P
This clause of Part 1 is applicable with the
following exception:

Additional subclause:

13.9 Fault indication P
a) a visible or audible indication, integral to the |Fault light is available for P
inverter, and detectable from outside the fault indication.
inverter, and

TRF No. IEC 62109-2_B
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b) an electrical or electronic indication that can |The error message also can P
be remotely accessed and used. be remotely accessed and

used

14 Components See report CN22U9PH 001. P

This clause of Part 1 is applicable

TRF No. IEC 62109-2_B
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48.2.1 TABLE: Insulation resistance measurement P

Conditions Measurement [I.F. / N.O.] Identification

PV / DC Supply Voltage [Vd.c.]
200 450 850 950

PV+ to PE: 180 [kQ] I.F. I.F. I.F. I.F.
PV-to PE: 180 [kQ] I.F. I.F. I.F. IL.F. LE.- Isolation
PV+ to PE: 200 [kQ] N.O. N.O. N.O. N.O. Fault
PV-to PE: 200 [kQ] N.O. N.O. N.O. N.O. N.O.: No_rmal
PV+ to PE: 220 [KQ] N.O. N.O. N.O. N.O. Operation
PV-to PE: 220 [kQ] N.O. N.O. N.O. N.O.
Note:

Array Insulation Resistance Threshold Value R = 36.67 [kQ] (Should be larger than R = Vuaxpy /
30mA.)

The accuracy of resistance measurement AR = 2 [kQ] (the value declared by manufacturer)

4.8.3.2, TABLE: Touch current and fire hazard residual current measurement N/A
4.8.3.3
Condition PV power supply | PV power supply Limit Comments
“+“— terminal A | “-“ —>terminal A [mA]
[mA] [mA]
Condition PV power supply PV power supply Limit Comments
“+ “ — earthing “-*“— earthing [mA]
[mA] [mA]
Note:

Using measurement circuit of IEC 60990 figure 4 for testing touch current.

Using ammeter for testing fire hazard residual current.

TRF No. IEC 62109-2_B
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4.8.3.5.1 |TABLE: Residual current monitoring test P
Conditions Steadily Residual current threshold value
Measurement [mA] Limit [mA]
Un
797.5 1100
797.5 1100
PV1+ to Neutral 797.5 1100
797.5 1100
797.5 1100
302.5 1100
302.5 1100
PV1- to Neutral 302.5 1100
302.5 1100
302.5 1100
Note:

1. 100% output power and Vmppmax input voltage

2. There are ten PV input terminals, but they are designed as same in software and hardware,
using PV1+ and PV1- to represent the others.

4.8.3.5.1 |TABLE: Residual current monitoring test P
Conditions Steadily Residual current threshold value
Measurement [ms] Limit [ms]
Un
180 300
180 300
PV1+ to Neutral 180 300
180 300
180 300
216.5 300
216.5 300
PV1- to Neutral 216.5 300
216.5 300
216.5 300
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Note:
1. 100% output power and Vmppmax input woltage

2. There are ten PV input terminals, but they are designed as same in software and hardware,
using PV1+ and PV1- to represent the others.

4.8.3.5.1 |TABLE: Residual current monitoring test P
Conditions Trigger disconnection maximum time
Measurement [ms] Limit [ms]
Un
Sudden residual current = 30mA
282.5 300
282.5 300
PV1+ to Neutral 282.5 300
282.5 300
282.5 300
293.0 300
293.0 300
PV1- to Neutral 293.0 300
293.0 300
293.0 300

Sudden residual current 2 60mA

146.5 150
146.5 150
PV1+ to Neutral 146.5 150
146.5 150
146.5 150
144.5 150
144.5 150
PV1- to Neutral 144.5 150
144.5 150
144.5 150

Sudden residual current =2 150mA

30 40

PV1+ to Neutral

30 40
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30 40
30 40
30 40
29.5 40
29.5 40
PV1- to Neutral 29.5 40
29.5 40
29.5 40
Note:

1. 100% output power and Vmppmax input woltage

2. There are ten PV input terminals, but they are designed as same in software and hardware,
using PV1+ and PV1- to represent the others.

- End of test report -
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